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PEST CONTROL LTD 





Folded triangular deflectors at each 
end of the ‘ Nodrif ’ Boom guard 


against side winds. 





A general view of the 
‘Nodrif’ (patented in 
various countries) cowled 


spray boom fitted to a 


”? 


standard ‘* Cambridge 


spraying machine. 


SOLVE 
SPRAY DRIFT 
PROBLEM 


IND blown drift from spraying machines 

has always been a severe limitation to 
progress in the fight against crop pests and 
weeds. Not only has wind often prevented 
or delayed vital spraying campaigns but it has 
caused damage and toxic danger to adjoining 
crops, highwe ays and spray operators. 

Pioneers in modern equipment, Pest 
Control Ltd. after many years of research and 
testing have evolved a device called the 
“NODRIF”’ boom to prevent this wind drift. 

The Company's Contract Spraying Services 
fleet is being fitted with these devices. Here 
is another step forward in sprayi ing technique 
by the world’s largest spraying organisation. 


CONTROL LTD 


OF CAMBRIDGE, ENGLAND 
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Editorial 


Follow-up of UNSCCUR 


N our issue of September 1951 we had occasion to 

comment upon the steps to be taken to follow up 
the United Nations Conference on the Conservation 
and Utilisation of Natural Resources held in 1949. 
There was general agreement at the time that this 
unique assembly of experts had produced a mass of 
valuable scientific data which might well form the 
basis of a world-wide mobilisation of science to 
promote increased production and higher living 
standards throughout the world. 


It was announced that the proceedings would be 
published in eight volumes, but so far only one of 
these has seen the light of day. By the time the 
entire series has appeared there seems to be some 
danger that much of the information collected at 
such pains and expense may be more that somewhat 
out of date. 


One of the criticisms levelled at the conference 
at the time was that by its terms of reference it was 
limited to an ‘ exchange of experience on the tech- 
niques of conservation and utilisation of resources ’ 
without making provision for the formulation of 
definite practical proposals. 


This found expression at the tenth session of the 
Economic and Social Council (UNESCO) and 
accordingly the Secretary General of UNO was 
requested to ‘ study the proceedings of the con- 
ference and to report proposals for consideration by 
UNESCO.’ 

At the twelfth session of UNESCO, convened at 
Santiago, Chile, earlier this year the report of the 
Secretary General was received. It suggested that 
action arising out of UNSCCUR should be confin- 
ed to issues of international appeal, leaving matters 
ot local importance to action by individual states. 
Four principal lines of possible international action 
were suggested : 


(1) The promotion of an integrated approach and 
a systematic analysis of problems of resource con- 
servation; (2) The promotion of systematic surveys 
and appraisals of resources; (3) The provision of 
adequate facilities for the international exchange of 
information on resource techniques and_ their 
application; and (4) The continuation and expan- 
sion of technical research designed to develop new 
resource techniques or to adapt or improve known 
techniques. 


It was further suggested that so far as UNESCO 
Was concerned, continuing action on the results of 
the conference should be confined to non-agricul- 
tural resources, since the Food and Agricultural 
Organisation already covered the other fields. 
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Comment 


It is rather disappointing that after the lapse of 
so long a period so very little should have emerged. 
No one will cavil at the general tenor of these pro- 
posals, but it must be confessed that as they stand 
that are little more than an enunciation of the general 
principles that have all along underlain the working 
of UNO and its associated organisations, and it is 
somewhat difficult to see how they have greatly 
furthered the main objective of getting something 
concrete accomplished as the result of UNSCCUR. 

The proposal to leave FAO to deal with the 
agricultural side is an obvious though belated step ; 
indeed it has always been a source of some wonder- 
ment that when the conference was originally 
planned it should not have been held under the 
joint auspices of FAO and UNESCO. 

Let us hope that now that these points have been 
settled, the task of sifting and reviewing the vast 
amount of valuable material the conference pro- 
duced will be vigorously pursued for, unlike wine, 
such products do not improve with age. 


FAO activities 


N the light of the foregoing it is of interest to 

record that the activities of FAO formed the 
subject of a report to its council by Director 
General N. E. Dodd at a meeting held in Rome on 
June 11. 

It appears that since funds became available for 
the expanded programme of technical assistance in 
September 1950 the activities of the organisation 
have considerably extended: seven new projects 
have been completed, while field work on 54 others 
has been initiated. On April 1, 1950, 27 govern- 
ments were receiving assistance in projects for 
development in agriculture, forestry, fisheries and 
nutrition as well as for statistical and economic 
investigations. 

These projects naturally call for considerable 
provision in the way of technical staff. Actually 
the requirement has been set at 174 experts and 
provision has also been made for 104 research 
fellowships. If account is taken of other projects 
under negotiation, this figure must be increased by 
a further 147 experts. Approved projects call for 
an estimated total expenditure of 3,873,000 U.S. 
dollars, while those under negotiation will require 
a further $2,248,000. 

The task of finding the necessary personnel 1s, 
in the existing shortage of scientific staff, no easy 
one and it is satisfactory to learn that, thanks to the 
willing co-operation of the member governments, it 
has so far been possible to recruit 110 experts, of 
whom 72 are already at work. 
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Much of the work at present in hand is necessarily 
of an exploratory nature designed to provide the 
background of factual information, which is the only 
sure basis on which development can proceed. It 
is impossible here to detail the numerous projects, 
but, as examples, may be quoted soil surveys in 
Libya, Ethiopia, Saudi Arabia and Chile designed 
to provide a basis for development programmes; 
the investigation of irrigation problems in Pakistan, 
where in some areas lands have deteriorated through 
insufficient drainage and the accumulation of salts; 
marketing and economic problems in Indonesia, 
Thailand, Ecuador, Columbia and Honduras; and 
development of unutilisable or inadequately 
exploited forest resources in Brazil. 

Of particular interest is the country-by-country 
survey of agricultural extension services in Europe 
carried out by FAO and OEEC working in col- 
laboration during 1950, the results of which were 
combined into a summary report recently dis- 
tributed to participating countries by OEEC. As 
the upshot of this, a representative of FAO visited 
Finland and made a study of all phases of extension 
work. Incidentaily, we are privileged to reproduce 
a summarised version of the latter report in this 
and the succeeding number of WorRLD Crops. 

There is little doubt that FAO is doing its utmost 
to fulfil the intentions with which it was brought 
into being and that when the preliminary phases are 
completed member governments should be placed 
in a position greatly to improve agricultural pro- 
duction. The point must not be overlooked, 
however, that the implementation of such pro- 
grammes, especially in backward countries, will 
surely entail a greatly increased degree of govern- 
mental control over land use and this will almost 
certainly not be easy with, on the one hand, rapidly 
increasing population and pressure and, on the 
other, the current tendency in democratic countries 
to accelerate the establishment of self-government. 


Lime-sulphur’s centenary 


RECENT paper by Mr. F. G. Ordish (7. Min. 

of Agric., 58, p. 3) has reminded us that lime- 
sulphur was discovered in France in the same year 
that the Great Exhibition reared its glass palace in 
Hyde Park. Unhappily for lime-sulphur, its cen- 
tenary cannot be festively celebrated, for it occurs 
at a time when the scarcity of sulphur makes its 
further prospects gloomy and doubtful. This 
veteran of world agriculture has reached its tooth 
birthday in precarious health. 

When Grison, in charge of the grape vines at the 
Palace of Versailles, boiled up lime and sulphur to 
produce a spray that defeated the powdery mildew 
disease, he can scarcely have realised that he was 
also making a discovery that would later save the 
sheep farmers of Australia and New Zealand from 
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disaster. But lime-sulphur has in fact made just as 
much agricultural history as a miticide for sheep as 
it has in protecting fruit from fungal diseases, 
Indeed, it was through its enormous use as a sheep- 
dip between 1860 and 1goo that its virtues as a fruit 
spray were ‘ re-discovered,’ tor interest in Grison’s 
original use had strangely lapsed. Today the 
modern synthetic insecticide, benzene hexachloride 
or gammmexane, is a much superior sheep-dip. As 
a truit fungicide and to a lesser extent as a fruit 
miticide, however, lime-sulphur is still substantially 
used and its future prospects would not be dubious 
if sulphur were in better supply. Indeed, the use of 
lime-sulphur by British fruit growers has been 
steadily increasing year by year; 82,000 acres were 
sprayed in 1950, compared with 69,000 in 1940. 

Unfortunately it is only the sulphur that assumes 
a polysulphide combination in lime-sulphur that is 
fungicidal; even when made by the most modern 
methods, lime-sulphur ‘ loses’ about 10°, of the 
sulphur used in the wasteful formation of calcium 
sulphite. Modern dispersible sulphur powders 
avoid this loss; practically all the sulphur required 
for their manufacture is fungicidally active. In 
addition, there are new synthetic fungicides such as 
tetra-methyl-thiuram-disulphide which give pro- 
mising control of apple scab; though these also 
contain sulphur, the amount required for an acre of 
spraying is at least half that amount needed in lime- 
sulphur. It seems inevitable that the veteran pro- 
duct will give way speedily rather than gradually to 
its younger competitors. 


Migher crop yields ? 


EW men are better qualified to survey the 
Sail for British cropping rate increases than 
Sir William Gavin, and in a recent issue of Agricul- 
ture (June), he suggested that our own great-granc- 
children will look back to 1951 and wonder why we 
tolerated ‘such small yields, forgetting that the 
task of our age has been to raise the average yield of 
wheat from 26 bushels per acre in 1850 to 36 bushels 
in 1950. Can this rate of increase be continued? 
There is abundant room for improvements in fer- 
tiliser usage, for extending the use of better seeds 
and developing higher-yielding varieties; and the 
influence of the modern selective weedkillers 1s 
perhaps still inestimably favourable. Technically, 
these are the three major roads towards increased 
production that can be clearly discerned today. 


As to fertilisers in the future, Sir William joined 
company with other distinguished agriculturists 
who believe that much more use should be made of 
nitrogen. The expansion in the use of nitrogen has 
lagged behind that of phosphates and potash during 
the last ten years. Our general ratio of N :P,.0,:K,0 
usage is 1.0:2.1:1.04. In Holland, where arable 
and grassland yields are higher, the ratio 1s 
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1.0:0.87:0.8. Altering this ratio in favour of nitro- 
gen should not, of course, involve reductions in the 
use of the other two major plant-foods, but direct 
increases in the rate of nitrogen application. 

But Sir William Gavin has always been a realistic 
appreciator of the economic basis for agricultural 
progress. He rightly points to three main factors as 
the toundation of the rapid progress made in the 
past decade: (1) Remunerative farm prices; (2) 
Security against the sudden collapse of markets; 
and (3) Organisations for the spread of knowledge 
(first the War Agricultural Executive Committees 
and now the NAAS). ‘These conditions must be 
maintained if progress is still to be made in future. 
It is not the narrow and limited advances made by a 
few agricultural or scientific pioneers that actually 
achieve increases in food production; that first 
stage of progress provides no more than the oppor- 
tunity. It is the second and widening stage that 
brings measurable progress, the spreading of the 
information and the widening of its practical 
application. 

As an economic factor of considerable influence 
in the next few years of fertiliser usage, the new and 
steeply increased prices operating from July 1 seem 
likely to alter the balance of plant-food usage in 
the direction of nitrogen increase. For the first time 
for many years, possibly for the first time in fertiliser 
history, the cost of a unit (1°) of nitrogen is 
cheaper than that of a unit of soluble phosphoric 
acid. While all prices have advanced with the final 
removal of subsidies, those for the main nitrogenous 
tertilisers have risen by much less than for phos- 
phatic fertilisers. Nevertheless, such a change will 
not be a progressive one if the nitrogen to phosphate 
ratio merely rises because consumption of nitrogen 
is maintained whilst that of phosphate declines. 
Indeed, the maintenance of present rates of fer- 
tiliser usage despite the price increases will be the 
most severe task our technical information and 
educational services have yet had to face. 


An agricultural plan for Europe 


HE recent publication by the French Govern- 

ment of an agricultural plan for Europe is an 
event of some interest which seems so far to have 
failed to attract all the attention it merits. An out- 
standing characteristic of French mentality is its 
willingness to face facts, and the document in 
question is noteworthy for its realistic approach. 
Thus, the preamble starts off by enunciating that 
one main reason why Europe is not producing 
sufficient food to meet the needs of European 
Peoples is because farmers fear that abundant pro- 
duction will bring ruin to the farming community in 
its train. On this account, in continental Europe, 
there is resistance to the adoption of improved 
agricultural methods and farmers are unwilling even 
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to listen to, let alone adopt, practices which will 
lower costs and increase yields. 

The French Government believes that provided 
an assured market exists, ready and able to absorb 
increased production as and when it materialises, 
the resistance of farming communities to the intro- 
duction of improvements would disappear, produc- 
tion would increase and dependence of Europe on 
imports from outside countries would be lessened. 
To bring this about it proposes the setting up of an 
international organisation for European Agriculture 
on lines similar to that established under the Steel 
Plan. This would plan the production of certain 
types of crop for each country adhering to the 
scheme to meet consumer demands throughout the 
whole area. It would also arrange for produce to 
be marketed through a common pool, the effect of 
which would be that in different countries vast 
differences between the price of the same com- 
modities would be ironed out. ‘The organisation 
would have supranational powers, since it is con- 
sidered that it could not succeed in functioning 
effectively if these did not exist. 

The difficulties of and objections to such a plan 
are manifest enough, but there is no question that 
there is a good deal of substance underlying it. It 
should certainly be possible in an area the size of 
Europe, even excluding those countries which at 
present lie beyond the Iron Curtain, to produce the 
whole, or at any rate the greater part of the food 
which it needs, provided full use is made of the re- 
sources of modern invention and discovery. It is 
the distribution of the produce and the assurance of 
a fair and reasonable return to growers which is the 
main stumbling block, accentuated by the artificial 
restrictions imposed by territorial boundaries and 
conflicting government policies. 


The Fernhurst Conference 


N another page we publish the first part of a 

report of the conference recently held at 
Fernhurst under the auspices of Plant Protection 
Ltd. on the control of the numerous pests, diseases, 
and weeds which at present take such heavy toll of 
food and raw materials. ‘The science of crop pro- 
tection has leapt into prominence of late years; the 
realisation that in these days of scarcity enormous 
quantities of essential food and raw materials are 
yearly lost as the result of preventible depredations 
by pests and diseases has spurred official and un- 
official activity, while research, especially during 
and since the war, has been prolific in producing 
new products and methods for their control. One 
result has been the holding of numerous inter- 
national conferences on the subject of which the 
most widely known was the great gathering held in 
London in 1949. ‘The first was held in Brussels in 
1947 and another under different auspices in Rome 
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in 1950. Another result has been the creation of a 
panel of the Society of Chemical Industry in 1950 
to deal with the subject. 

Numerous commercial enterprises manufacture 
products for crop protection, and many others pro- 
duce machinery for applying them to crops. Most 
of these maintain experiment stations and employ 
large staffs of scientists and much research of out- 
standing excellence has come from them 

The Fernhurst Conference was noteworthy in 
that the initiative came from a commercial firm, and 
it speaks volumes for the close co-operation which 
exists between official organisation and commercial 
enterprise in this field that the conference was 
attended by scientists from 37 different countries, 
all of whom are recognised authorities in their own 
particular fields. 

It must be acknowledged to have been an out- 
standing success. The opening address was de- 
livered by Sir John Russell, who in masterly fashion 
reviewed the present position in regard to losses from 
pests and diseases. Subsequent sessions were con- 
cerned with various aspects of the matter. It 
emerged that if the preventible losses that are now 
occurring from pests, diseases and weeds could be 
obviated the existing shortages of food and raw 
materials of agricultural origin would be entirely 
met. It further transpired that the solution of the 
problems depends on increased knowledge of the 
enemies themselves, the provision of better and 
safer chemicals with which to combat them, im- 
proved machines with which to apply the remedies 
when they are found and, above all, better know- 
ledge and understanding of the position and better 
co-operation between scientists, farmers, manu- 
facturers and officials in utilising and applying the 
results of research. 

The conference helped to fill the gap created by 
the failure to hold the Third International Con- 
ference in Paris, projected for the current year, and 
in organising it Plant Protection Ltd. have earned 
the gratitude of farming communities throughout 
the world. 


Festival Royal Show 


AMBRIDGE was a particularly fitting town in 

which to hold this Festival Royal Show, for 
during the last half-century the University has 
contributed much to agricultural science. In the 
realms of plant breeding it was the scene of the 
classic work of Prof. R. Biffin, who bred Plumage- 
Archer barley and Little Joss and Yeoman wheat. 
Outstanding research on breeding, and_particularly 
animal reproduction, started by Dr. Marshall, is 
now being carried on there by Dr. John Hammond, 
to both of whom stockbreeders owe much. Some 
of the important modern work on poultry breeding 
has sprung from Cambridge and the first experi- 
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ments on grass conservation by ensilage were carried 
out by Cambridge workers. 

No doubt it was primarily the influence of that 
renowned centre of learning and research wiich 
caused the exhibit of the Ministry of Agriculture to 
be of such outstanding excellence and interest. ‘The 
piéce de résistance was, of course, the series of 
demonstration plots in the foreground of the exhibit, 
on which were shown the effects of various forms of 
manurial and other treatments on winter-sown 
cereals and other crops growing on various types of 
East Anglian soils. Peat soils, chalk soils and other 
types had been transported during the previous 
summer and filled into pits dug on the site, the 
crops sown thereon and subsequently treated. The 
result was a series of textbook illustrations of the 
effects of the various forms of treatment applied. 
Bearing in mind the very unfavourable weather con- 
ditions experienced, and the operation of the 
‘ natural law of cussedness,’ so well known to every 
experimenter, it is a tribute to the skill and know- 
ledge of those responsible that the demonstration 
was such an outstanding success. 

One of the chief merits of agricultural shows is 
the opportunity which they afford of bringing to the 
notice of practising farmers recent advances in 
knowledge and demonstrating their practical appli- 
cation. It is the opportunity par excellence for 
agricultural advisory services, and on this occasion 
the Ministry, through its N.A.A.S., took full 
advantage of them. 

The * Royal * is always a centre of attraction for 
overseas visitors, and we have no doubt that on this 
occasion the Ministry’s s exhibit provided ample 
material for advisory officers from other countries, 
both inside and outside the Commonwealth, 
mark, learn and inwardly digest. 

On another page we reproduce a photograph of 
this exhibit, together with an outline account of 
some of the main features of the show, which in 
every aspect must be accounted to have been yet 
another record in the triumphant series of successful 
‘Royals’, well worthy of the Festival occasion. 
Happily, the weather was kind and, on the opening 
day at any rate, there was a pleasing absence of 
those muddy conditions which are too often charac- 
teristic at these events. 





THIS MONTH’S COVER 
View looking up one of the canals running tirough 
‘Jarket 


gardening is carried out on either side of the canal, 


the agricultural area in the Bangkok Plain. 


and there is considerable habitation along both banks. 
The distant flat ground beyond the market gardening 


is covered with paddy fields. 


(Photo: Aerofiims Ltd.) 
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Cocoa Investigations in Malaya 


C. W. S. HARTLEY, M.A., Dip.Ag.(Cantab.), A.LC.T.A. 


Formerly Senior Agricultural Officer, Malaya 





—_ 


The threat to cocoa cultivation in West Africa, the West Indies and South America from various forms of 


disease has stimulated interest in the possibility of developing the cultivation of the crop in other lands 


where these diseases do not occur. 


Among these Malaya is considered to hold out particular promise and 


extensive experiments have been started there to explore fully the possibilities. Cocoa has hitherto never 


been a very important crop in the Far East. 


There were some 50,000 acres in Ceylon and the Dutch East 


Indies before the war, but the great plantation crops of the east, such as rubber, tea, coconuts and sugar, 


have demanded the full attention of producers and research workers alike. 


So Asia has, until recently, 


been content to let Africa and America produce practically all the cocoa the world demanded. 





OCOA has been introduced into 
a ae on many occasions. ‘The 
earliest record of the existence of the crop 
in the peninsula dates back as long ago 
as 1778 when, according to Burkill, it 
is stated that a tree was growing and 
fruiting in Malacca. During subsequent 
years many introductions appear to have 
been made and up and down the peninsula. 
Small groups of trees occur sporadically, 
which are probably the result of early 
introductions. 

A number of experimental plantings were 
carried out by the Department of Agricul- 
ture between 1923 and 1934 at the Federal 
Experiment Station at Serdang and other 
smaller stations. ‘The general indications 
were that the crop was probably suited to 
Malayan conditions, but up to the time of 
the Japanese invasion no serious attempt 
was made to develop the crop on a 
commercial scale. 

By the early 1940s, however, at which 
time the Japanese occupation of Malaya 
occurred, the obvious and growing threat 
to the cocoa industry in West Africa, 
as a result of the destructive effect of the 
Swollen Shoot Disease complex, and in 
the West Indies and South America on 
account of the prevalence of Witches 
Broom Disease and Monilia Pod Rot, 
directed attention to the desirability of 
developing cocoa cultivation in other suit- 
able countries where these diseases did not 
occur. 

The matter was considered by the Cocoa 
Research Sub-Committee of the Colonial 
Agricultural Research Committee and at 
various conferences convened by the Cocoa, 
Chocolate and Confectionery Manufac- 
turers’ Alliance and, as a result, arrange- 
ments were made in 1947 for a visit to be 
paid to Malaya and Borneo by Professor 
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E. E. Cheesman, formerly Professor of 
Botany at the Imperial College of Tropical 
Agriculture and a recognised authority on 
all aspects of cocoa cultivation, to report 
on the possibilities in both areas. 
Cheesman’s report was published in 
1948. He expressed cautious optimism 
and considered that at a conservative 
estimate at least 250,000 acres existed 
which were well suited to the crop in 
Malaya, and a lesser area in North Borneo. 
He made a number of recommendations 
for experimental work to test further the 
possibilities and indicated the lines which 
he considered developments should follow. 
After the British reoccupation of Malaya 
in 1945, both commercial interests and the 
Malayan Department of Agriculture had 
already begun to realise that cocoa cultiva- 
tion might offer a possible opportunity for 


expansion and for the further diversifica- 
tion of Malayan agriculture, which was too 
predominantly dependent on rubber. In 
1947 one commercial firm imported a num- 
ber of pods of cocoa from Ceylon and 
from these some 15,000 seedlings were 
raised in an isolation nursery and sub- 
sequently distributed for planting in trial 
blocks on a number of estates. 

The Department of Agriculture already 
had three small plots of cocoa growing on 
its experiment stations at the time of the 
Japanese occupation and it was found that, 
of these, two had survived the war fairly 
well. By 1948 one of them was yielding at 
the promising rate of 800 lb. of dry cocoa 
per acre perannum. ‘These could therefore 
provide material for further trials. 

As the result of the Cheesman report, 
interest in the matter of cocoa received 
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further stimulation and, following recom- 
mendations contained therein, a consider- 
abie programme of work was put in hand, 
and the staff of the Department streng- 
thened by the addition of a_ botanist 
specially for work on cocoa. 


Scope of the programme 


The main problem was the straight- 
forward one of ascertaining whether cocoa 
would grow satisfactorily as a plantation 
crop and, if so, on what soils its establish- 
ment would be economic. ‘The pre-war 
plots were promising and the cocoa in 
them, being a satisfactory sample of the 
Trinitario type, was considered good 
enough for multiplication and use in further 
trial plots. ‘The possible danger of import- 
ing large quantities of planting material 
from other countries could therefore be 
avoided. The Department decided to lay 
down as many 4- to 6-acre plots as possible 
on soils which showed any promise at all, 
but to concentrate particularly on the 
Pahang volcanic and the finer grained 
granite soils, which were considered by 
Cheesman to be the most promising. ‘The 
blocks were to be laid down on agricultural 
stations and estates, and cultural problems 
would be investigated in planting them. 
At the same time it was decided tu go ahead 
with selection and the related propagation 
problems, and to import high-quality 
planting material on a limited scale and 
under rigid quarantine conditions. It was 
realised that if it was found that Malaya 
could support a cocoa industry the use of 
high-yielding material from the start would 
be of enormous value. 


The trial blocks 


By the beginning of 1949, 17 blocks had 
been planted on estates from seed supplied 
by the Department and 11 blocks with the 
Ceylon seedlings. Eight blocks were 
planted on agricultural stations later that 
year and by the middle of 1950 a total of 
nearly 50 blocks and experiments had been 
laid down. These were widely distributed 
over the country and all soil types were 
covered. Some of the blocks were opened 
from jungle, while others had been pre- 
viously under cultivation. In a few blocks 
the cocoa was interplanted with rubber, 
coconuts, oil palms or manila hemp. For 
the estate blocks a special design was 
drawn up to enable comparison of the 
value of different types of shade. In areas 
opened from jungle the design was modified 
to allow jungle thinning to be compared 
with artificial shade. In the blocks on 
agricultural stations different spacings, as 
well as different types of shade and methods 
of establishment are being compared. 
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Establishment in the field 


The great majority of cocoa seedlings 
have been raised as basket plants and trans- 
ferred to the field at four to six months old. 
This method, though costly, has proved 
very satisfactory; raising plants in beds 
and transplanting is, however, also being 
tried. Sowing seed at stake in the field has 
so far proved unsatisfactory; although ger- 
mination has been good, subsequent growth 
has been poor, and in some cases rat end 
ant damage has been severe. ‘The cheap- 
ness of this method is, however, such an 
obvious advantage that further trials are 
being carried out. 


Types of shade 


The most important problem of estab- 
lishment at present being investigated is 
that of shade. Where the area had already 
been cleared the traditional West Indian 
method of planting three types of shade 
was at first used. ‘The primary shade con- 
sisted of low-growing plants sown around 
each cocoa seettting or.in_lines between the 
rows. Tephrosia or Crotalaria species or 
pigeon peas (Cajanus indicus) were tried. 
Secondary shade consisted of bananas or 
Ghiricidia planted between the cocoa seed- 
lings, while the tertiary or permanent 
shade was provided for by planting seed- 
lings of large trees such as Peltophorum 
ferrugineum, Parkia speciosa or Albizzia 
spp. ‘These have been spaced about 50 ft. 
apart and are intended to give top shade to 
the plantation. In West Indian practice 
Colacasias, pigeon peas, tapioca and 
bananas are used as primary and secondary 
shade and have proved very satisfactory as 
nurse crops. In Malaya, however, it 
has now been shown that primary shade 
not only retards growth but also encourages 
pests such as night-flying cockchafers and 
mealybugs. Replacement by artificial palm 
frond shade has led to an immediate im- 
provement in growth and prevented further 
cockchafer attack. The fronds appear 
to act as a barrier to cockchafers and at the 
same time give the shade and the still and 
humid atmosphere which cocoa seedlings 
require. Even in quite open areas good 
growth has been made by seedlings 
protected in this way. 

The secondary and permanent shade 
requirements in Malaya are not yet known. 
Bananas are giving good shade in many 
blocks, but there is some evidence of 
competition with the young cocoa. 

The most healthy seedlings have been 
those grown under jungle conditions where 
the jungle trees have been thinned out or 
poisoned. In one experiment the best 
growth was obtained where bananas were 
planted as secondary shade and the jungle 





trees poisoned three months after the cocoa 
had been transplanted. 

Selection and breeding is being under- 
taken with ‘Trinitario material from: the 
old cocoa blocks at Serdang and Cheras 
experiment stations, with local Venezuelan 
Criollo cocoa and with West 
Amelonado cocoa recently imported from 
the Gold Coast. ‘Twenty self-compatible 
‘Trinitario trees have been selected, mainly 
on their post-war yield records; bean size 
has unfortunately been below average 
throughout the population. Fan cuttings 
have been taken and two trials containing 
these clones have been planted. For the 
provision of further planting material a 
multiplication nursery has been established 
from buddings. In addition to this selec- 
tion work a number of crosses have been 
made between sclected trees and the pro- 
genies planted in a comparative trial with 
West African Amelonado and local ‘Tl’rinit- 
ario seedlings. Other Icgitimate progenies 
are being compared with local Criollo 
cocoa, and 8o local Criollo trees have been 
selected and budded on to Trinitario stocks 
at Serdang. 


African 


Importations 


It was thought desirable to import high- 
yielding planting material from Trinidad 
and the Gold Coast, provided that pre- 
cautions were taken to ensure that serious 
diseases were not imported at the same 
time. An isolation garden was accordingly 
established on an island off Singapore and 
imported seed from disease-free, proven 
West African Amelonado selections was 
sown there early in 1950. This material 
was imported by air. Seeds were packed 
in tins in damp charcoal or vermiculite 
and all of them had germinated by the time 
they reached Singapore. Subsequent 





Cocoa plants crated for dispatch t 
Malaya from West Africa 
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Cocoa plant developed from a 
‘chupon’ cutting 


growth was good and 4,956 seedlings have 
been distributed from just over 5,300 seeds 
imported. ‘This method of transporting 
cocoa seeds over long distances has proved 
completely satisfactory. 

Of the Amelonado seedlings imported, 
some have been planted in an isolation 
block for multiplication purposes, while 
others have been planted at eight centres 
for comparison with local Trinitario seed- 
lings. Among the latter are both un- 
selected seedlings and the progeny of 
selected trees. 

Of the Trinidad material, plants from 
the clone ICS 1 have lately been raised at 
Kew Gardens and reached Malaya by sea 
at the end of 1950. 


Propagation 


It is at present desirable to propagate 
the best local material by vegetative means 
because the Trinitario cocoa in Malaya is 
a hybrid mixture. Breeding work may, 
later on, produce clones which will breed 
sufficiently true for propagation by seed, 
though the earlier bearing of cuttings is 
still a factor to be taken into account. 
The propagation of cuttings in bins by 
the method developed by Pyke in Trinidad 
has proved quite simple in Malaya and 
budding for the establishment of nurseries 
for the production of cuttings has also 
Presented no difficulty. Buds have been 
forced to shoot by bending over and peg- 
ging down the stock. 

Propagation of cuttings in small bins by 
Pyke’s method is very costly, however, and 
eforts are being made in a number of 
countries to produce larger quantities of 
rooted cuttings more cheaply. In Malaya 
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Cocoa seedlings under 
banana shade 


overhead spray irrigation and the rooting 
of single leaf cuttings (as developed in 
Trinidad) are being tried. In general it 
may be said that in Malaya, with its even 
climate, high humidity and high tem- 
perature, propagation by cuttings is likely 
to be simpler than in other cocoa-growing 
countries. 


Pests and diseases 

Surveys have been made of the trees 
already growing in the country to find out 
what pathogens and insect pests are already 
present. The only serious disease is Red 
Root disease (Ganoderma pseudoferreum), 
which has killed a number of trees at 
Serdang and which, since it also attacks 
rubber, tea, and a number of shade trees, 
is likely to prove very troublesome. Con- 
trol by digging trenches round infected 
trees and their neighbours is rarely effec- 
tive, since the infection has so often crossed 
the line of the trench before the trench 
itself is dug. Apogonia and other night- 
flying cockchafers, as already mentioned, 
are troublesome leaf eaters, while the 
Mirid Helopeltis theobromae has caused 
severe damage to pods of all ages. Gam- 
mexane, however, will control this pest. 
Sucking insects which are known vectors 
of virus disease are present in Malaya. 
Recently it was found that Marasmius 
semiustus, which develops fructifications on 
the baskets used for raising cocoa seedlings, 
was capable of spreading to the seedlings 
themselves and causing a collar rot which 
could prove fatal; it has been shown, how- 
ever, that spraying with Perenox can pro- 
tect uninfected seedlings and kill the 
fungus on infected plants if applied in time. 


























A budding in a multiplication nursery 
for the production of cuttings 


Conclusion 

In conclusion, it may be said that in- 
vestigations designed to ascertain whether 
cocoa can be a successful crop in Malaya 
are being carried out with great thorough- 
ness. ‘The programme of work is so com- 
prehensive that, if the crop is found to be 
suited to Malayan conditions, high-yielding 
planting material will be available and 
much will be known of the most suitable 
methods of propagation, establishment and 
cultivation. 

The history of the development of cocoa 
growing in other countries, notably in 
West Africa, has demonstrated very clearly 
the dangers inherent in expansion without 
adequate preliminary experiment and 
planned planting programmes. ‘The lines 
being followed in Malaya should ensure 
that these will be avoided so far as is 
humanly possible and augur well for the 
future prospects of the industry. 
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EA is grown in some 14 different 

countries. Unlike coffee, the produc- 
tion of which is mainly centred on the 
Americas, tea growing has always been 
and still is largely concentrated in Eastern 
Asia, although of late years there has been 
considerable and growing production of 
tea in various parts of Africa, notably in 
East Africa. ‘The only country in the 
Western Hemisphere which produces tea 
in an appreciable quantity is Brazil, where 
production is still relatively small. ‘The 
total world annual production of tea in 
millions of pounds during the past 14 
years is shown in the table below: 


1936 949.171 1943 1008.664 
1937 1004.465 1944 963.724 
1938 1070.090 1945 902.987 
1939 1083.362 1946 969.122 
1940 1124.462 1947 1004.625 
1941 1141.119 1948 1035.976 
1942 1107.590 1949 1088.965 


It will be seen that, while production 
was increasing prior to the second world 
war, since that time there has been little 
or no expansion. ‘There has been, it ts 
true, expansion in certain countries, notably 
India, Pakistan and Ceylon, as well as in 
certain African territories, but this has 
so far been more than offset by reduced 
production in other important producing 
countries as a result of conditions created 
by the war from which they have not 
recovered, notably Indonesia. These 
figures, moreover, do not take into account 
production in China, the country in which 
tea cultivation originated. 

Accurate figures for China’s production 
are not available, but prior to 1936 the 
best estimates placed it at 600,000,000 Ib. 
a year. Since then economic difficulties 
and loss of markets have reduced the figure 
considerably and present production is 
probably no more than 360,000,000 lb. 
annually. If this estimate is accepted, it 
follows that the fall in total world produc- 
tion compared with pre-war years is even 
more marked than the figures indicated. 


Tea production in Asia 

The original home of the tea plant is 
the jungles of eastern Asia. Until about 
1830 the whole of the world’s tea supply 
came from China and, in fact, tea drinking 
in those days was essentially identified with 
that country. ‘The rapid increase in the 
public taste for tea about that time, how- 
ever, caused the possibility of growing it in 
other countries nearer the West to become 
a subject of interest to commercial enter- 
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The Tea Industry 


A Review of World Production 





In Wortp Crops of November 


1950 there appeared a review of 
Below 


present a similar review of the 


the coffee industry. we 


sister industry, tea. Tea is, at 
present, riding on the crest of a 
wave of high market values, but it 
cannot be anticipated that this will 
continue forever. In these circum- 
stances a survey of the present 
position in the main tea producing 


countries of the world is of interest. 





piises. It was originally imagined that the 
tea plant only existed in China, but the 
situation was changed by the discovery in 
1823 of tea plants growing wild in the 
Assam jungle; they proved to be capable 
of producing commercial tea of satisfactory 
quality and it is from this source that the 
tea industries in other parts of the world 
have mainly stemmed. 

Apart from China, tea is now cultivated 
on a commercial scale in India and Pakis- 
tan, Ceylon, Indonesia, Formosa, Japan 
and Malaya, whilst small amounts are also 
cultivated in a number of other countries. 
The position of the industries in each of 
these is reviewed below. 


India and Pakistan 


In north India tea is giown in Assam 
on both sides of the Brahmaputra River 
and almost as far as the Burmese border. 
South-west of the main Assam group of 
gardens lies the district of Cashar. Another 
important tea area is round Darjeeling at 
the foot of the Himalayas, while south-east 
of Darjeeling is the Jalpaiguri District, 
whence comes the well-known Dooars tea. 
There are also smaller areas around Ranchi, 
west of Calcutta, at Dehra Dun and in the 
Kangra Valley. In south India the gardens 
of Travancore in the Nilgiri Hills are also 
important sources of production. 

In Pakistan tea growing is confined to 
the district of Sylhet and a smaller area in 
the district of Chittagong. The Sylhet 
gardens are located on the alluvial plains 
of the Surma River and ‘on the slopes of 









the mountains which separate Sylhet fror 
the Cachar gardens in India. 





The total area under tea in the Republic 
of India is estimated to have been, in 1945 
772,500 acres, while the corresponding 
area in Pakistan is 74,300 acres. 







The total production of tea in India for 
1948 amounted to 569,240,000 lb., or an 
average return of 737 lb. of made tea per 
acre. The corresponding figures for Pakis- 
tan are 45,000,000 Ib. or 608 Ib. of made 
tea per acre. 

As the total world production of tea, 
excluding China and Japan, for the same 
year amounted to 1,036,000,000 Ib. the pre- 
dominating part played by India and Pakis- 
tan in tea production is at once apparent. 

In 1948, of the total production, 
376,500,000 Ib. was exported from India 
and 35,000,000 lb. from Pakistan, the 
remainder being consumed locally.  Pro- 
duction per acre has risen steadily during 
the past 60 years as a result of better 
cultivation, manuring and better produc- 
tion conditions. ‘Thus in 1888 the average 
yield in parts of India was 250 lb. of made 
tea per acre, while it exceeds goo lb. per 
acre today. 

To compare outputs it is convenient to 
group north India and Pakistan production 
together, as they are geographically con- 
tinuous and to record south India 
separately, and accordingly the total pro- 
duction of each region for the past 11 years 
is shown below, in millions of lb.: 

















North India South | 
and Pakistan India 
en ae ———— 
1939 374-2 73.4 | 
1940 385.1 78.8 
1941 420.1 $1.0 
1942 468.9 95.2 
1943 457-6 97-3 | 
1944 412.4 97-2 
1945 438.1 92.4 
1946 497.2 96.4 
1947 507.0 96.2 
1948 512.2 100.5 
1949 533-3 19-1 








The great contrasts in climate, soil and 
elevation between these widely scattered 
areas have caused the various types 0 
Indian and Pakistan tea to develop special 
characteristics which may be surnmarised 
as follows: 

Rich heavy teas. 

Dooars. Teas with full-bodic| flavour 
producing a soft and colourful liquor. 

veet and 


Assams. 


Cachars. Less pungent, but 
thick in liquor. 
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Top — Tea estates in (Left) the hills near Nuwaraeliya, Ceylon and (Right) the Preanger Regions, Java. 


Bottom — (Left) A Southern Indian garden in Travancore showing the factory offices and coolie lines 


Darjeelings. The most delicate flavour- 
ed of Indian teas with a characteristic 
bouquet. 

Sylhet teas (Pakistan) are good medium 
teas with mild flavouring liquor. 

South India teas have fine flavour with 
pungent liquor. 


Ceylon 

Tea cultivation in Ceylon is of much 
more recent origin than in India, having 
begun about 1870. Prior to that the main 
plantation industry in Ceylon was coffee 
growing, but about that time coffee was 
attacked by the blight (Hemileia vastatrix) 
which devastated plantations and caused 
the ruin of the industry. It was to replace 
coffee that tea cultivation was first under- 
taken in Ceylon. 

By 1875 the first thousand acres of old 
coffee land had been planted with tea and 
by 1895 305,000 acres were under cultiva- 
tion. ‘Today tea is the most important of 
Ceylon’s industries and represents over 
60°/, of her exports. 
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Typical Pakistan garden 


The tea-growing areas are mostly 
situated in the central provinces and round 
Uva in the centre of the island, although 
some extensive gardens are found in the 
south-west in the Kelani Valley. 

There are some 2,400 tea estates on the 
island and, in addition, an appreciable area 
planted by smallholders. ‘The total area 
under tea on estates is estimated to cover 
some 555,000 acres, of which about 24°, 
are at an elvation of over 4,000 ft. 

Production of tea in Ceylon has expanded 
very rapidly. In 1gog the total production 
was estimated to be 192,000,000 Ib. and 
by 1949 it had expanded to 299,000,000 lb. 

Figures of production for the past 11 
years are shown below in millions of Ib.: 


1939 .. ss 2393.3 1945 276.9 
1940 .. os: Se 1946 282.9 
OO6r .. ~- 2478 1947 .. . as 
942 «tw -. 291.4 1948 .. .. 298.8 
1943 .. .. 268.8 1949 298.6 
1944 .. .. 296.9 


As in India, Ceylon teas show consider- 
able variation in quality according to place 
of production and also seasonally. ‘The 


(Right) 


best qualities come from the more elevated 
region and develop their finest charac- 
teristics in January and February after the 
north-east monsoon, when dry weather 
and cold nights are experienced. 


Indonesia 

After China, India and Pakistan, and 
Ceylon, Indonesia was before the war the 
fourth largest producer of tea in the world; 
the crop is grown in both Java and Sumatra. 
Although introduced into Java as long ago 
as 1829, it was not until 1878 that the 
foundations of the industry were laid as a 
result of the importation of seed from 
Assam. ‘T'hereafter, production expanded 
rapidly. 

In Java, most of the estates are grouped 
together in the western part of the island. 
In Sumatra the principal tea-growing areas 
are situated near Lake ‘loba, south of 
Medan. Before the Japanese occupation 
there were more than 500,000 acres under 
tea in the two islands with an average 
annual production of 180,000,000 lb., and 
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approximately one-sixth was grown on 
smallholdings by peasant cultivators. 

During the Japanese occupation much 
damage was done to the tea industry. 
Factories were wrecked and thousands of 
acres of tea destroyed. It is estimated that 
30°/, of the pre-war area was lost. 

The heavy damage has meant that 
peasant-grown tea now represents a much 
higher proportion of Indonesian pro- 
duction than formerly. ‘The annual pro- 
duction of tea from Indonesia during the 
past 11 years is shown below, in millions of 


lb. : 


1939 183.6 1945 .. 

1940 181.0 1946 .. a - 
1941 194.2 1947 .. - 3-3 
1942 54.6 1948 .. ~~» Mas 
1943 1949 .. 59-9 
1944 10.3 


‘Today, rehabilitation of the tea industry 
is proceeding, albeit somewhat slowly. So 
far as can be seen a long period must lapse 
before production can approach pre-war 
standards. Indonesia probably holds a key 
position in relation to world tea supplies, 
for not until full production is restored is 
world demand likely to be met. Indonesian 
teas are very much in demand, their main 
characteristics being an attractive colour 
and fair strength, and they are much used 
for blending. 

China 

As already stated, China was the original 
home of the tea industry and it is still the 
largest producer in the world. A large 
proportion of the crop is consumed 
locally, although during the pre-war period 
there were considerable exports averaging 
99,000,000 Ib. annually. Since the war they 
have greatly diminished and the estimated 
exports for 1949 were about 16,000,000 lb. 

There are very few large tea plantations 
in China and most of the crop is grown by 
small farmers in mountainous regions. On 
this account a large proportion of the tea- 
producing districts remained intact in spite 
of Japanese occupation. 

The four leading tea-producing districts, 
Fukien, Anhwei, HWupeh and Hunan, 
averaged an annual production during the 
five - year pre-war period 1933 - 37 of 
460,000,000 lb. Both black tea and green 
tea are produced, with a wide range of 
appearance and cup qualities. Native 
manufacturers buy tea from the small 
farmers and sell it to the exporters. 


Japan 


Japan has also for long been a not un- 
important producer of tea, and before the 
war produced annually about 130,000,000 
Ib. During the war production fell very 
greatly ; since then it has revived somewhat, 
but is still far from the pre-war levels. 
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Figures for production during the past 11 
years are shown below, in millions of |b.: 


1939 126.6 1945 42.1 
1940 128.3 1946 .. 47.2 
1941 136.4 sey .. 48.8 
1942 134-5 1948 .. 57-3 
1943 124.4 1949 .. 61.5 
1944 103.7 

Formosa 


Under Japanese occupation tea produc- 
tion in Formosa, which had always been 
indigenous, expanded somewhat, the aver- 
age annual production pre-war being about 
25,000,000 Ib. Since the war no figures 
for production are available, but it is 
believed to have dropped considerably. 


Other Asiatic countries 


Malaya 


Experiments on the production of tea 
were started by the Department of Agricul- 
ture of Malaya in the 1920s and this led to 
the development of an expanding tea in- 
dustry designed primarily to supply local 
demands. About half the population are 
Chinese and, as they are habitual tea 
drinkers, there was a considerable import 
trade. 

Tea production, both in the central 
highland region and on the plains, has 
increased considerably and, although it is 
still insufficient to replace imports com- 
pletely, it is expanding. For 1949, total 
production was estimated at 3,200,000 lb. 


Iran 

‘Tea is also grown to some extent in Iran 
and production is expanding. Prior to the 
war it rose from 1,300,000 Ib. in 1936 to 
2,200,000 Ib. in 1940. Subsequently, under 
the stimulus of increasing prices, pro- 
duction has grown still further, having 
increased from 2,800,000 in 1941 to 
11,300,000 Ib. in 1947, the last year for 
which figures are available. 


Tea production in Africa 


‘Tea production in the Union of South 
Africa started in Natal in 1878; though 
this was the pioneer effort in the continent 
it was eventually found to be uneconomic 
and the plantations have now been closed 
down. 

In East and Central Africa attention was 
first turned to tea growing about 1900; 
since then the industry has developed 
steadily, although production is still far 
below that of eastern countries. 

Progress has been most marked in Nyasa- 
land, but there have also been considerable 
developments in Kenya, Tanganyika and 
Southern Rhodesia. 

Today the total production of East 
Africa is in the region of 30,000,000 Ib., 








52,000 acres, divided as follows: 


Acres 
Nyasaland 21,200 
Kenya 17,100 
Tanganyika 8,313 
Uganda 5,656 


African teas generally are not quite so 
vigorous as those of Asia, although they 
show satisfactory strength and quality. — 

Southern Rhodesia has just under 1,400 
acres under tea, which produced 671,000 
lb. in 1949. Most of the tea is consumed 
internally, but a small quantity is exported. 

Tea is also grown to an appreciable 
extent in the Portuguese territory of 
Mozambique, and production has ex- 
panded since 1936 from 800,000 Ib. to 
3,800,000 Ib. ‘Tea has also been grown 
since the middle ’80s of the last century 
on the island of Mauritius. For long the 
production was small and the quality in- 
different, but of late years considerable 
improvements have been introduced and 
the island now produces practically all the 
tea that is consumed there; there is, how- 
ever, no export trade. The annual 
production is roughly 500,000 Ib. 


Tea in the Western Hemisphere 

The only country in the Western Hemi- 
sphere in which tea cultivation has de- 
veloped to any important extent is Brazil, 
although small areas are under cultivation 
in a number of other countries. Brazilian 
production only started in the years before 
the war and ‘has since expanded from 
800,000 Ib. in 1944 to 1,500,000 Ib. in 1949. 
Tea in Europe 

Russia has always been one of the largest 
tea-consuming countries and under the 
Soviet regime considerable efforts have 
been made to establish tea cultivation in 
the Caucasus between the Black Sea and 
the Caspian Sea. During the winter months 
frost is a not infrequent occurrence and tea 
growing is consequently confined to areas 
which are to some extent protected from 
winter frosts. Nevertheless, some success 
has attended efforts to grow tea there and 
by 1940 Russian tea production was stated 
to have reached as much as 28,000,000 |b. 
per annum. Since then, no figures for tea 
production in the U.S.S.R. are available. 


Consumption 

Tea is essentially a British beverage. 
Even today consumption in the United 
Kingdom accounts for rather more than 
half the total world production, despite the 
not inconsiderable efforts that have been 
made to popularise tea drinking in other 
countries. “ Actually in 1947, out of esti- 
mated total exports from all countries of 
377,000 metric tons, imports int) Great 
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Tea gardens under the Mlanje Mountains of Nyasaland 


Britain accounted for 177,000 tons. When 
to this is added imports into other coun- 
tries of the British Commonwealth, 
amounting roughly to another 60,000 
metric tons, the dependence of the tea 
industry on consumption in British terri- 
tories becomes even more evident. Out- 
side the Commonwealth the largest tea 
importer is the U.S.A., which in the same 
year imported some 35,400 metric tons. 
Having regard to the very much larger 
population of the United States, the 
contrast is striking. 

It is an interesting reflection that the 
diversion of American consumption to the 
rival attractions of coffee dates back to the 
reign of George III and the famous Boston 
tea party. Had the British Government 
not persisted in its unwisdom at that time, 
doubtless the consumption position would 
be very different today. Actually, owing 
to the effects of war the present position of 
the tea industry is highly favourable; 
demand is in excess of supply and, in 
common with many other commodities, 
prices are at an almost unparalleled high 
level. Nevertheless, it must be remem- 
bered that the present shortage is almost 
entirely due to curtailment of production 
in certain Eastern countries and should 
production become restored to pre-war 
levels the possibility of the recurrence of 
surplus production cannot be ruled out. 
Moreover, if prices continue to rise beyond 
the present exceptional levels production 
may diminish. ‘The situation is, taking the 
long view, not entirely devoid of risk. 


Tea restriction 


After the first world war over-production 
of tea became a serious matter and, as a 
result, the first International Tea Regula- 
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tion Scheme came into existence in 1929 
on the basis of negotiations between India, 
Ceylon, the Netherlands and East Indies. 
It was voluntary in nature and, although it 
did not produce very good results, it was 
not a complete failure. 

In 1933 agreement was reached betwecn 
the same three countries on a revised com- 
pulsory scheme of regulation which de- 
pended (a) on the restriction of exports in 
any one year to agreed quotas based on 
percentage of a standard export and (4) on 
the prohibition, within limits, of the exten- 
sion of existing tea areas. ‘The scheme was 
administered by an International ‘lea Com- 
mittee representing the producers. ‘The 
original scheme was scheduled to remain 
in force for five years; it was renewed in 
1938 when advantage was taken of the 
opportunity to bring certain smaller pro- 
ducers into it, notably the East and Central 
African tea-growing countries, Kenya, 
Uganda, Tanganyika and Nyasaland. ‘The 
scheme was always to an extent incomplete, 
as it did not include either China or Japan. 
Attempts were made in the early stages to 
induce both to come into the scheme, but 
these failed completely so far as Japan was 
concerned. In China an attempt was 
made to regulate exports through the China 
tea guilds. This, however, also broke down 
on the outbreak of war between China and 
Japan. 

Up to the outbreak of the second world 
war the scheme functioned with fair 
efficiency and certainly stabilised con- 
ditions. Quotas were fixed at amounts 
varying between 82}°,, and 87°,,, according 
to prevailing conditions, stocks were 
reduced and prices improved. During the 
early years of the war the scheme continued 
to operate, but on the entry of Japan into 


the war restrictions on production in 
Ceylon and India were no longer necessary, 
since the occupation of Indonesia by the 
Japanese eliminated one of the main 
sources of supply and called for increased 
production from the remaining parties to 
the agreement. 

The administrative machinery has, how- 
ever, continued to be maintained, so that 
if at some future time restriction should 
again become necessary the means to 
revive it will be available. In any event, 
the control of imports into the United 
Kingdom imposed during the war and 
subsequently continued in the post-war 
period automatically imposes some limita- 
tions on production, since the United 
Kingdom is by far the largest consumer. 


Research 


The industry has for many years shown 
itself alive to the benefits to be derived 
from research and in the main tea- 
producing countries research stations have 
been established. ‘The earliest was that 
set up at Tocklai in Assam by the Indian 
tea industry early in this century. ‘This was 
followed by the establishment of the Cey- 
lon ‘Tea Research Institute at St. Coombs 
in 1926, while a similar station was set up 
by the Dutch in Indonesia at Buitenzorg. 
The work of the latter organisation was, 
however, disrupted by the Japanese in- 
vasion. Research on tea has also been 
carried on by the Department of Agricul- 
ture in Nyasaland for a number of years, 
while recently the East African tea pro- 
ducers have established a research station 
at Kericho in Kenya. 

The work of these stations has been of 
great value to the industry and led to 
improvement in cultivation, rationalisation 
of manuring, control of pests and diseases 
and the improvement of manufacture. An 
account of some recent advances in tea 
research appeared in the first volume of 
Wor.p Crops, while a discussion of some 
of the problems of manuring tea and the 
control of the most recent disease affecting 
tea. cultivation, blister blight, have also 
been published in these pages recently. 
Publicity 

The industry is making considerable 
efforts to extend and popularise tea drink- 
ing in countries where it has not obtained 
wide popularity. For this purpose it has 
established a Tea Bureau with head- 
quarters in London, part of the work of 
which is concerned with propaganda to 
this end and with the supply of information 
about tea production. It is obvious that if 
consumption could be expanded in coun- 
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approximately one-sixth was grown on 
smallholdings by peasant cultivators. 

During the Japanese occupation much 
damage was done to the tea industry. 
Factories were wrecked and thousands of 
acres of tea destroyed. It is estimated that 
30°(, of the pre-war area was lost. 

The heavy damage has meant that 
peasant-grown tea now represents a much 
higher proportion of Indonesian pro- 
duction than formerly. ‘The annual pro- 
duction of tea from Indonesia during the 
past 11 years is shown below, in millions of 
lb. : 


1939 .. .. 183.6 1945 

1940 .. .. 181.0 1946 .. oe . 
ae os 395.2 1947 .. a 4.9 
1942 .. c+ See 1948 .. > ae 
1943 --. + 1949 .. -. 59.9 
1944 10.3 


‘Today, rehabilitation of the tea industry 
is proceeding, albeit somewhat slowly. So 
far as can be seen a long period must lapse 
before production can approach pre-war 
standards. Indonesia probably holds a key 
position in relation to world tea supplies, 
for not until full production is restored is 
world demand likely to be met. Indonesian 
teas are very much in demand, their main 
characteristics being an attractive colour 
and fair strength, and they are much used 
for blending. 


China 

As already stated, China was the original 
home of the tea industry and it is still the 
largest producer in the world. A large 
proportion of the crop is consumed 
locally, although during the pre-war period 
there were considerable exports averaging 
99,000,000 Ib. annually. Since the war they 
have greatly diminished and the estimated 
exports for 1949 were about 16,000,000 Ib. 

There are very few large tea plantations 
in China and most of the crop is grown by 
small farmers in mountainous regions. On 
this account a large proportion of the tea- 
producing districts remained intact in spite 
of Japanese occupation. 

The four leading tea-producing districts, 
Fukien, Anhwei, HWupeh and Hunan, 
averaged an annual production during the 
five - year pre-war period 1933 - 37 of 
460,000,000 lb. Both black tea and green 
tea are produced, with a wide range of 
appearance and cup qualities. Native 
manufacturers buy tea from the small 
farmers and sell it to the exporters. 


Japan 

Japan has also for long been a not un- 
important producer of tea, and before the 
war produced annually about 130,000,000 
lb. During the war production fell very 
greatly ; since then it has revived somewhat, 
but is still far from the pre-war levels. 
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Figures for production during the past 11 


years are shown below, in millions of Ib.: 


1939 .. —« S608 1945 .. + @at 
1940 .. + 386.3 1946 .. a. “2 
ae ~» wae 1947 .. .. 48.8 
1942 .. c. See 1948 .. —- 2 
1943 .. -. 124.4 1949 .. — wee 
1944 .. -« 363.7 

Formosa 


Under Japanese occupation tea produc- 
tion in Formosa, which had always been 
indigenous, expanded somewhat, the aver- 
age annual production pre-war being about 
25,000,000 Ib. Since the war no figures 
for production are available, but it is 
believed to have dropped considerably. 


Other Asiatic countries 


Malaya 


Experiments on the production of tea 
were started by the Department of Agricul- 
ture of Malaya in the 1920s and this led to 
the development of an expanding tea in- 
dustry designed primarily to supply local 
demands. About half the population are 
Chinese and, as they are habitual tea 
drinkers, there was a considerable import 
trade. 

Tea production, both in the central 
highland region and on the plains, has 
increased considerably and, although it is 
still insufficient to replace imports com- 
pletely, it is expanding. For 1949, total 
production was estimated at 3,200,000 Ib. 


Iran 

‘Tea is also grown to some extent in Iran 
and production is expanding. Prior to the 
war it rose from 1,300,000 Ib. in 1936 to 
2,200,000 Ib. in 1940. Subsequently, under 
the stimulus of increasing prices, pro- 
duction has grown still further, having 
increased from 2,800,000 in 1941 to 
11,300,000 Ib. in 1947, the last year for 
which figures are available. 


Tea production in Africa 


‘Tea production in the Union of South 
Africa started in Natal in 1878; though 
this was the pioneer effort in the continent 
it was eventually found to be uneconomic 
and the plantations have now been closed 
down. 

In East and Central Africa attention was 
first turned to tea growing about 1900; 
since then the industry has developed 
steadily, although production is still far 
below that of eastern countries. 

Progress has been most marked in Nyasa- 
land, but there have also been considerable 
developments in Kenya, Tanganyika and 
Southern Rhodesia. 

Today the total production of East 
Africa is in the region of 30,000,000 Ib., 


while the total area cultivated amounts tw 
52,000 acres, divided as follows: 


Acres 
Nyasaland 21,200 
Kenya 17,100 
Tanganyika 8,313 
Uganda 5,656 


African teas generally are not quite so 
vigorous as those of Asia, although they 
show satisfactory strength and quality. — 

Southern Rhodesia has just under 1,400 
acres under tea, which produced 671,000 
lb. in 1949. Most of the tea is consumed 
internally, but a small quantity is exported. 

Tea is also grown to an appreciable 
extent in the Portuguese territory of 
Mozambique, and production has ex- 
panded since 1936 from 800,000 lb. to 
3,800,000 Ib. ‘Tea has also been grown 
since the middle ’80s of the last century 
on the island of Mauritius. For long the 
production was small and the quality in- 
different, but of late years considerable 
improvements have been introduced and 
the island now produces practically all the 
tea that is consumed there; there is, how- 
ever, no export trade. The annual 
production is roughly 500,000 Ib. 


Tea in the Western Hemisphere 

The only country in the Western Hemi- 
sphere in which tea cultivation has de- 
veloped to any important extent is Brazil, 
although small areas are under cultivation 
in a number of other countries. Brazilian 
production only started in the years before 
the war and ‘has since expanded from 
800,000 Ib. in 1944 to 1,500,000 Ib. in 1949. 
Tea in Europe 

Russia has always been one of the largest 
tea-consuming countries and under the 
Soviet regime considerable efforts have 
been made to establish tea cultivation in 
the Caucasus between the Black Sea and 
the Caspian Sea. During the winter months 
frost is a not infrequent occurrence and tea 
growing is consequently confined to areas 
which are to some extent protected from 
winter frosts. Nevertheless, some success 
has attended efforts to grow tea there and 
by 1940 Russian tea production was stated 
to have reached as much as 28,000,000 Ib. 
per annum. Since then, no figures for tea 
production in the U.S.S.R. are available. 


Consumption 


Tea is essentially a British beverage. 
Even today consumption in the [Jnited 
Kingdom accounts for rather more than 
half the total world production, despite the 
not inconsiderable efforts that have been 
made to popularise tea drinking in other 
countries. Actually in 1947, out of esti- 
mated total exports from all countries of 
377,000 metric tons, imports int Great 
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Tea gardens under the Mlanje Mountains of Nyasaland 


Britain accounted for 177,000 tons. When 
to this is added imports into other coun- 
tries of the British Commonwealth, 
amounting roughly to another 60,000 
metric tons, the dependence of the tea 
industry on consumption in British terri- 
tories becomes even more evident. Out- 
side the Commonwealth the largest tea 
importer is the U.S.A., which in the same 
year imported some 35,400 metric tons. 
Having regard to the very much larger 
population of the United States, the 
contrast is striking. 

It is an interesting reflection that the 
diversion of American consumption to the 
rival attractions of coffee dates back to the 
reign of George III and the famous Boston 
tea party. Had the British Government 
not persisted in its unwisdom at that time, 
doubtless the consumption position would 
be very different today. Actually, owing 
to the effects of war the present position of 
the tea industry is highly favourable; 
demand is in excess of supply and, in 
common with many other commodities, 
prices are at an almost unparalleled high 
level. Nevertheless, it must be remem- 
bered that the present shortage is almost 
entirely due to curtailment of production 
in certain Eastern countries and should 
production become restored to pre-war 
levels the possibility of the recurrence of 
surplus production cannot be ruled out. 
Moreover, if prices continue to rise beyond 
the present exceptional levels production 
may diminish. ‘T’he situation is, taking the 
long view, not entirely devoid of risk. 


Tea restriction 


After the first world war over-production 
of tea became a serious matter and, as a 
result, the first International Tea Regula- 
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tion Scheme came into existence in 1929 
on the basis of negotiations between India, 
Ceylon, the Netherlands and East Indies. 
It was voluntary in nature and, although it 
did not produce very good results, it was 
not a complete failure. 

In 1933 agreement was reached betwecn 
the same three countries on a revised com- 
pulsory scheme of regulation which de- 
pended (a) on the restriction of exports in 
any one year to agreed quotas based on 
percentage of a standard export and (4) on 
the prohibition, within limits, of the exten- 
sion of existing tea areas. ‘The scheme was 
administered by an International ‘l’ea Com- 
mittee representing the producers. ‘The 
original scheme was scheduled to remain 
in force for five years; it was renewed in 
1938 when advantage was taken of the 
opportunity to bring certain smaller pro- 
ducers into it, notably the East and Central 
African tea-growing countries, Kenya, 
Uganda, ‘T'anganyika and Nyasaland. ‘The 
scheme was always to an extent incomplete, 
as it did not include either China or Japan. 
Attempts were made in the early stages to 
induce both to come into the scheme, but 
these failed completely so far as Japan was 
concerned. In China an attempt was 
made to regulate exports through the China 
tea guilds. ‘This, however, also broke down 
on the outbreak of war between China and 
Japan. 

Up to the outbreak of the second world 
war the scheme functioned with fair 
efficiency and certainly stabilised con- 
ditions. Quotas were fixed at amounts 
varying between 823°, and 87°,, according 
to prevailing conditions, stocks were 
reduced and prices improved. During the 
early years of the war the scheme continued 
to operate, but on the entry of Japan into 


the war restrictions on production in 
Ceylon and India were no longer necessary, 
since the occupation of Indonesia by the 
Japanese eliminated one of the main 
sources of supply and called for increased 
production from the remaining parties to 
the agreement. 

The administrative machinery has, how- 
ever, continued to be maintained, so that 
if at some future time restriction should 
again become necessary the means to 
revive it will be available. In any event, 
the control of imports into the United 
Kingdom imposed during the war and 
subsequently continued in the post-war 
period automatically imposes some limita- 
tions on production, since the United 
Kingdom is by far the largest consumer. 


Research 

The industry has for many years shown 
itself alive to the benefits to be derived 
from research and in the main_ tea- 
producing countries research stations have 
been established. ‘The earliest was that 
set up at Tocklai in Assam by the Indian 
tea industry early in this century. ‘This was 
followed by the establishment of the Cey- 
lon ‘Tea Research Institute at St. Coombs 
in 1926, while a similar station was set up 
by the Dutch in Indonesia at Buitenzorg. 
The work of the latter organisation was, 
however, disrupted by the Japanese in- 
vasion. Research on tea has also been 
carried on by the Department of Agricul- 
ture in Nyasaland for a number of years, 
while recently the East African tea pro- 
ducers have established a research station 
at Kericho in Kenya. 

The work of these stations has been of 
great value to the industry and led to 
improvement in cultivation, rationalisation 
of manuring, control of pests and diseases 
and the improvement of manufacture. An 
account of some recent advances in tea 
research appeared in the first volume of 
Wor.Lp Crops, while a discussion of some 
of the problems of manuring tea and the 
control of the most recent disease affecting 
tea cultivation, blister blight, have also 
been published in these pages recently. 
Publicity 

The industry is making considerable 
efforts to extend and popularise tea drink- 
ing in countries where it has not obtained 
wide popularity. For this purpose it has 
established a ‘Tea Bureau with head- 
quarters in London, part of the work of 
which is concerned with propaganda to 
this end and with the supply of information 
about tea production. It is obvious that if 
consumption could be expanded in coun- 
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Caribbean Conference 
Recommendations 


Lack of geological and topographical 
information in the Caribbean was a main 
topic of discussion at the Soils Conference 
held by the Caribbean Commission at 
Puerto Rico last year, the report of which 
has been received by the Colonial Office. 

‘The conference recommended that each 
Caribbean territory which has not already 
done so should initiate within its boun- 
daries a comprehensive land improvement 
scheme, and that territories should main- 
tain a high degree of co-ordination in plan- 
ning and carrying these out. ‘The plans 
should include soil, land capability and 
farm management surveys, and economic 
land classification. 

Increase in the staff and facilities of the 
British Caribbean Soil Survey was also 
recommended. 

Mr. G. C. Witt, Soil Survey Officer, 
‘Trinidad, called for a radical change in 
policy in the future use of areas in the 
colony which had suffered rapid soil de- 
gredation. A serious handicap to the 
accurate mapping of a soil conservation 
survey was the absence of suitable base 
maps giving details of felief and other 
features. ‘he harmful practices of burn- 
ing lands and shifting cultivation, the 
layout and cultivation of gardens, should 
be modified to satisfy 
conservation. 


needs of soil 





The Tea Industry—conclusion 


tries outside the British sphere there would 
be little to fear from over-production in 
the future. 
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Crop News from South Africa 


(From our South African Correspondent) 


Flourishing pineapple industry 


URING the first five months of 1951, 

30,000 tons of pineapples have been 
produced in the Cape Eastern Province 
districts from Alexandria to East London. 
The industry is expanding so extensively 
that the production is expected to reach 
100,000 tons within five years. ‘This year 
the Food Controller has authorised the 
export of about 5,000 tons, or 330,000 
cases, of which 200,000 cases have been 
shipped to date—all to Britain. 

When the final shipment under existing 
permits left Port Elizabeth recently the 
export quota had not been exhausted by 
some 130,000 Cases. 

In an attempt to dispose of these the 
normal export season will be extended as an 
experiment. ‘This will necessitate a careful 
watch being kept on the condition of the 
fruit when it arrives overseas. ‘The aim 
of pineapple growers is to get as much fruit 
as possible to the British market in Feb- 
ruary, but this month is the hottest in 
South Africa, when growing pineapples 
are liable to be ruined by scorching. Over- 
seas prices this year have resulted in an 
average net profit of {1 a case for Queen 
Pines (small, sweet variety) and 1os. a case 
profit for the larger Cayenne pineapples. 
The balance of 25,000 tons this year will 
be consumed in South Africa by local 
markets and canneries. Factories pay an 
average of £8 to {10 a ton for pineapples. 
Last year 80,000 cases were exported, on 
which the average profit was 25s. a case for 
Queens and from 5s. to 7s. 6d. a case for 
Cayennes. As pineapples will grow from 
their own tops, all pineapples rejected for 
export this year have been returned to 
growers who, in such cases, regard the 
tops as being more valuable than the fruit. 


New soya bean variety 

Experiments to enable South African 
farmers to grow soya beans as a primary 
crop to aid nutritional problems and assist 
maize production are being carried out 
with success at the Potchefstroom and 
Pietermaritzburg agricultural research sta- 
tions. ‘lhe soya bean is the world’s greatest 
source of vegetable protein, yet it has only 
commanded limited support from farmers 
in South Africa because of production 
difficulties. 

Many Union agricultural scientists con- 
sider that the soya bean, planted as a 
rotation crop with hybrid maize seed now 
being developed, is one of the answers to 


the threat of famine facing the Union 
within the next few years. A special ‘ype 
of soya bean seed suitable for South 
African conditions has been developed by 
Dr. A. R. Saunders, Director of the Agri- 
cultural Research Institute and Dean of the 
Faculty of Agriculture at the University of 
Natal. Dr. Saunders said that after years 
of work he had produced a soya bean seed 
that could be grown successfully in South 
Africa under exacting cultural require- 
ments. 

Success had also been achieved in this 
connection at Potchefstroom. Hitherto, 
soya bean seed imported from Asia, North 
America and other countries had failed in 
the Union because the seed pods burst open 
and the seed was scattered on the ground. 
The difficulty of harvesting was the main 
reason why this crop had not been de- 
veloped in South Africa, he said. Even 
types of soya bean grown successfully in 
East Africa had proved a failure in his 
breeding experiments in the Union. As 
the plants sprawled over the ground they 
could not be cut by machine without 
breaking many pods and _ spilling the 
beans. 

The new plant Dr. Saunders has bred 
does not shatter and has a stem clear of 
the pods for the first three inches from 
the ground, thus enabling it to be harvested 
mechanically. 


Official citrus branding ? 


The Citrus Board is experimenting in 
the Sundays River Valley with special 
machinery to brand, with a hot dye, the 
grade and retail price on citrus fruit. It 
is stated that the branding will in no way 
harm the fruit. 

The Board is concerned about the 
black market in citrus. The Board 
does not control all the citrus produced 
in the Union — only that of growers 
owning more than 300 trees. Poor fruit 
from other producers, it is said, is often 
mixed with Citrus Board fruit and sold 
as export-quality fruit. An official said 
that in this way the public was not getting 
the fruit for which it was charged. The 
branding would ensure that the public 
would not be hoodwinked. About the 
same quantity of export-quality fruit will 
be made available to the South African 
consumers this year as last. 

Growers-maintain that diversion of fruit 
to South African consumers over the last 
few years has lost them £800,00¢c 
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Aerial view of Lincoln Agricultural College, situated on the famous Canterbury Plains 


Agricultural Research 
mm New Zealand 


Part il The 


HE Wheat Research Institute was 

established in 1930 and is now in its 
22nd year of operation. Its headquarters 
and laboratories are at Christchurch, while 
its breeding work is carried out at Lincoln 
Agricultural College on the outskirts of the 
town. It is supported by a levy on wheat 
and flour and the New Zealand Govern- 
ment contributes a grant in aid on a 
pound for pound basis. Its inception was 
due to the combined initiative of wheat 
growers, flour millers and bakers who are 
all represented on the governing body. 
Wheat production 

Forty years ago New Zealand was a 
wheat exporting country, but the superior 
financial attractions of sheep raising and 
dairying caused a decline in wheat pro- 
duction which became accentuated after 
World War I; by 1924-26 it had fallen as 
low as 4,500,000 bushels annually, or only 
half the Dominion’s requirements. 

During World War II production greatly 
increased under the stimulation of food 
shortage and rose to as much as 9,800,000 
bushels a year, but after the war it once 
more declined owing to the development 
of the important clover and grass seed 
industry.* Later the position improved 
somewhat and in 1948-49 production was 
5,958,000 bushels, owing to a decline in 
Prices for seeds. Last year, however, it 
again fell and production for 1949-50 was 
only about 4,700,000 bushels. 


Ss + . y - 
For an account of this see WoriD Crops, 
2, P. 35. 
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ew Zealand Wheat Research Institute 





One of the institutions devoted to 
a particular aspect of agricultural 


research in New Zealand is the 
Wheat Research Institute. The 
following account is based on 


information supplied by the New 
Zealand Government authorities. 





Suitability of N.Z. for wheat 

There is no doubt that conditions in 
many parts of New Zealand are admirably 
suited for wheat growing. ‘This is shown 
by the high yields per acre that are ob- 
tained. ‘Thus in 1948-49 the average yield 
per acre for the whole area cultivated was 
40.6 bushels/acre, while 
in 1949-50 it was 38.0 
bushels/acre. ‘These are among the highest 
recorded yields in the world and amply 
demonstrate the suitability of the country 
for wheat growing. In the face of high 
and rising prices for imported grain the 
New Zealand Government is making 
considerable efforts to encourage increased 
production and early this year the guaran- 


as much as 
estimated at 


teed price for home-grown wheat was 
raised to 1os. rod. per bushel F.O.R. in 
the North Island and gs. gd. in the South 
Island. 


Functions of the Institute 
The Institute was 
purpose of assisting wheat growers and 


founded for the 


millers to obtain high yielding varieties 
suited to conditions in the various wheat 
growing areas, combining high yields with 
satisfactory milling and baking qualities. 

Its work is primarily the responsibility 
of the Department of Scientific and In- 
dustrial Research, but to assist in this a 
body was set up in 1931, termed the Wheat 
Specialist Committee, on which are re- 
presented the Agronomy and Plant Disease 
Division of the Department of Agriculture, 
the Soil Bureau, Lincoln Agricultural 
College, the Applied Mathematics Labora- 
tory and the Institute itself. ‘his com- 
mittee plans and co-ordinates the research 
programmes and examines and criticises 
the results. 

The Census and Statistics Department 
of the Government also collaborates in the 
work of the Institute by collecting and col- 
lating the annual returns of areas planted 
and ‘the yields of the different varieties 
grown in the various districts as well as 
collating meteorological records prepared 
by the Meteorological Office, while monthly 
reports on the condition of the wheat crop 
throughout the Dominion are provided by 
the field staffs of the Department of 
Agriculture. 

Apart from purely agronomic research 
the Institute also carries out extensive in- 
vestigations and tests on the milling and 
baking qualities of flours and maintains 
close touch with the milling and baking 
industries. In addition to its scientific 
staff it maintains a staff of skilled bakers, 
travels from bakery to 


one of whom 
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bakery demonstrating the results of the 
Institute’s work and showing how they may 
best be incorporated into working practice. 

In addition the Institute 
regular courses of instruction for master 


conducts 
bakers, foremen bakers and apprentices. 


Results from new wheat varieties 


The work of the Institute on breeding 
and testing varieties of wheat is conducted 
at Lincoln Agricultural College where the 
number of breeding plots amounts to nearly 
20,000. Many thousands of varieties have 
been imported and tried out while much 
effort has been devoted to raising and 
testing new hybrid varieties. ‘The work 
successful and 
today over 80°., of the wheat grown in 
New Zealand is derived from 
bred by the Institute. ‘The objective has 
been the production of varieties which give 
high yields, do not shatter, are resistant to 
disease, suited to different environments 
and possess superior baking and keeping 
qualities. 


has been outstandingly 


varieties 


Several of the best of those so 
far produced have shown themselves to 
be comparable in baking quality with the 
best Canadian and Australian wheats. 

Among outstanding 
characteristics are Cross 7, Hilgendorf and 
WRI Yielder. 

Cross 7 was the earliest to be produced. 
It is characterised by its tight wind resistant 
chaff, suitability for combine harvesting 
and good milling and baking qualities. It 
is a good yielder and in 1939 7} acres grown 


those showing 


at Otantu, Southland, gave the phenomenal 
yield of 112 bushels/acre. At present 67°, 
of the total area under wheat in New 
Zealand is planted in this variety. 

Hilgendorf, named after the first 
Director of the Institute (the late Dr. 
F. W. Hilgendorf), has shown marked 
improvement over Cross 7 in baking 
quality, while the flour produces a bread 
of exceptional keeping qualities, a week-old 
loaf retaining the freshness and quality 
of two-day old bread. 

WRI Yielder is the newest variety to be 
released by the Institute; it is charac- 
terised by exceptionally high yields, field 
tests having shown it to give yields greater 
by 3.9 bushels/acre than the average for 
Cross 7. 


Agronomic investigations 


work the In- 
investigated a number of 
problems arising in wheat 
These have included the 
mortality of plants during growth, the rate 
of tiller survival (an important matter in 
assessing yields), soil moisture in relation 
to crop yield, methods of sowing wheat 
and the operetions of seed drills, the ir- 


Apart from breeding 
stitute has 
agronomic 
cultivation. 


298 


oe ere 


Crossing wheat in a New Zealand 





experiment which may last 12 years 


until the selected seed is distributed 


rigation of wheat, frost damage to growing 


wheat, problems in the farm storage of 


wheat and loss by insect infestation. 


Work on quality 


Among the many problems on this side 
which have been elucidated by the In- 
stitute, baking methods have figured 
prominently. Much of the fundamental 
work accomplished has centred on the 
biochemistry of fermenting dough; this 
has also included investigetion of various 
‘improvers ’ and at least one new baking 
method has resulted from the work of the 
Institute along these lines. 

Another direction has been concerned 
with the difficulties encountered when the 
quality of wheezt is impzired owing to un- 
A striking 
instance of the value of this type of work 
occurred in 1936 when the testing service 
of the Institute enabled millers to use 
about 40°, of whet which 
otherwise would have hed to be rejected. 


favourable growing seasons. 


sprouted 


As a result of world wheat shortages in 
the post-war period, New Zealand in 1946 
agreed to raise the extraction rate of flour 
from 73°, to 80°%,, a move which enabled 
wheat imports to be reduced by 500,000 
bushels. In this connection the Institute 
played a part of great importance in over- 
coming initial difficulties. In particular it 
designed a centrifugal detacher which en- 
abled production to be greatly speeded up 
under the changed production conditions. 


(o>-clusion 

During its 22 years of existence, the 
Institute has had to deal with many other 
problems both of a short- and a long- 
term nature. It can be said that it has 
achieved a great deal in its task of improv- 
ing and stabilising the wheat industry; 
that its work is appreciated is shown by the 
continued willingness of all concerned to 
continue paying the levy for its main- 
tenance. 


Photos: High Commissioner for New Zealand 





50.000 Ton Grain 


Half a million dunams (1 dunam { 


acre) of uncultivated land in the northern 
Negrev are being ploughed and sown for 
the first time this year. It is hoped to 
harvest a crop of 50,000 tons of grain for 
poultry and cattle fodder. 

This scheme, which will save $5,000,000 
in foreign currency and will provide 30°, 
of Israel’s total present demand for fodder, 
is being sponsored by the Ministry of 
Agriculture. ‘The land is being leased for 
a five-year period to every type of agricul- 


Potential for Israel 


tural group in the country. More than 150 
settlements are participating in the project. 
Experimental plantings of olives, plums, 
apricots and vines on 1,000 dunams in the 
Negrev have also been completed. In 
addition, some 30,000 fruit trees ha‘ been 
planted in immigrant settlements. 

The Ministry of Agriculture ‘s also 
allocating £20,000 (Israeli) for the plough- 
ing of about 50,000 dunams of uncu -ivated 
land in the Negrev by Bedouin wi: were 


badly hit by the drought. 
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The Cultivation and Production 


LYTHOUGH tung trees have been 

grown in China for very many years, 
they are given little cultivation in that 
country. For this reason the methods and 
conditions of cultivation described below 
are mainly based on experience gained in 
the United States for fordit and in Nyasaland 
for montana. For both trees the methods 
used are very similar and the information 
given is generally applicable to both. 


Rainfall and temperature 

Trials, particularly in the Malayan 
Union, have shown that as tung trees are 
deciduous the climate necessary for suc- 
cessful cultivation must provide a_ suf- 
ficiently long resting period. ‘The absence 
of much frost, especially at the time of 
flowering, and a sufficient rainfall are 
essential. In the case of fordi the rainfall 
should be at least 30 in., although 50-70 in. 
are to be preferred. Montana requires 
rather more rain. Shade temperatures of 
go-110 F. are suitable for fordi, while the 
other species can withstand higher ones. 
Winter temperatures as low as 24°F. do not 
appear to harm fordi trees. Spring frosts 
during flowering are harmful, however, and 
in the United States have been the cause 
in some years of a heavy reduction in the 
yield of fruits. : 
Soil 

Because tung trees are so often found in 
China on hillsides where other crops cannot 
be grown, it was thought that the kind 
of soil was of little importance. It is true 
that tung trees will grow on poor soils, but 
for profitable crops it is essential that the 
soil should be of good quality. The trees 
do not seem to have any marked pre- 
dilection in the matter of soil type and grow 
equally well on conglomerate, hard lime- 
stone, sandstone or sandy clay. ‘The soil 
should, however, have adequate aeration, 
good drainage and a sufficiently high level 
of nutrients and it should not be easily 
eroded. Its texture should allow roots to 
penetrate it easily. Sandy loams underlain 
by clay 3-8 ft. down have been found most 
Suitable in Florida. In Nyasaland the 
trees are most commonly grown on deep 
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This, the concluding part of Mr. 
Bray’s article on tung oil, deals 
with the cultivation of the tung 
tree and the extraction of the oil 


from the kernels. 





Well developed young tung tree 


red lateritic loams. Alkaline soils should 
be avoided. 


Clearing and land preparation 

It is recommended in Nyasaland that on 
land selected for planting all existing in- 
digenous trees should be ring-barked two 
years before clearing operations are begun, 
in order to minimise the incidence of the 
root disease caused by the fungus Armillaria 
mellea. ‘Vhe actual process of clearing and 
preparing the land does not differ from that 


of Tung Oil 


for any other perennial crop. After clear- 
ing, the land is ploughed to a depth of 6 in. 
and harrowed during the spring preceding 
planting. A cover crop should be sown at 
the end of the spring. In the United States 
velvet beans and crotalaria are recom- 
mended. In the late autumn this cover 
crop should be cut and the land again 
ploughed and disc-harrowed. Planting 
takes place two to four months later. 


Sowing 

‘The usual method of propagation is by 
seed, although budding selected clones on 
to seedling stock may be resorted to in 
order to increase yields. As great variation 
in yield occurs in seedling trees, seed selec- 
tion is most important. It is preferable 
that the seed should be sown in nurseries 
and the seedlings transplanted later. Seed 
can, however, be sown in situ on the plan- 
tations, although in this case the weeds 
often give trouble, while neither uniform 
nor complete germination can be relied 
upon, and uneven stands may result. 

Nurseries should be located in fairly 
moist positions and should have well- 
drained, free-working soils. Waterlogging 
is fatal to young seedlings. Seed should 
be sown 4 in. deep from 8 to 12 in. apart 
in rows, not less than 3 ft. from each 
other. For montana closer spacing is advo- 
cated, the seed being spaced 2 to 3 in. 
apart each way and 1 in. deep and then 
transplanted to baskets or to a wider 
spacing in nursery beds as soon as it has 
germinated. Fertilisers such as sulphate 
of ammonia should be given early in the 
season after the plants are up and growing. 
Frequent shallow cultivation should also 
be given from the time the seedlings 
appear. 
Transplanting 

When the seedlings are one year old 
they may be transplanted to the field. ‘This 
should be done while they are dormant and 
before spring growth commences. ‘They 
should be planted at the same depth as 
they were in the nursery, and seedlings 
should be cut back before transplanting so 
as to leave a shoot 12 to 14 in. long. ‘They 
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should be planted in parallel rows 30 ft. 
apart and 15 ft. apart in the row. After the 
seventh year alternate trees are removed; 
this arrangement gives a stand of 50 trees 
per acre. ‘There is, however, a certain 
amount of controversy regarding the best 
spacing and some planters advocate 100 
per acre. 


Manuring 


There seems to be some difference of 


opinion regarding the fertilisers that should 
be applied to tung trees. ‘The following is 
the practice in the United States. At the 
time of planting } to 1 lb. of fertiliser is 
given to each tree. About three months 
later each tree receives from 1 to 2 Ib. 
In the second and third years two applica- 
tions of 2 lb. each are made annually, while 
in the fourth to seventh years the amount 
applied is increased to from 2 to 3 lb. In 
the eighth to tenth years 10 to 12 Ib. are 
given annually. For young trees a suitable 
fertiliser contains 5°, ammonia, 7°,, phos- 
phoric acid and 2°,, potash. ‘The contents 
of potash and phosphoric acid are increased 
when the trees are in bearing. 

As regards montana in \ 
manurial experiments are still at an early 
stage and so far it has only shown response 
to nitrogen. With trees in their first and 
second seasons the application of } to } lb. 
per tree of sulphate of ammonia has given 
marked growth response. Good results 
have also been obtained with older trecs, 
and the use of this fertiliser is recom- 


Nyasaland, 


mended. It is suggested that a nitrogenous 
fertiliser should be applied at a_ rate 
equivalent to } lb. sulphate of ammonia 
per tree per year of age up to a maximum of 
6 lb. ‘The application should be made in 
the season, mid-October to mid-November, 
in one dose unless the amount is greater 


than 4 lb., when half should be applied 


early and half in January. 


Cultivation 

In the early days it was considered that 
tung trees should be treated more or less 
as if they were a forest plantation. ‘This 
opinion was based on the fact that in China 
the trees are grown on poor, hilly land 
with little cultural attention. Experience 
in the United States and in Nyasaland has, 
however, shown that tung plantations 
should be treated as orchards, and particu- 
larly during the first three to five years 
a reasonable amount of cultivation is im- 
portant. It should, however, not be so 
drastic as to cause undue loss of fertility 
through erosion, leaching o1 the growing of 
intercalary exhausting annual crops without 
any compensating form of manuring. 
During the first season cultivation is con- 
fined to clean weeding an area 6 ft. in 
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diameter around each tree and cutting the 
grass between the rows at the end of the 
rains, the gathered grass being applied as a 
mulch to the trees. Intercropping with 
suitable annual crops is, however, normally 
a more satisfactory and profitable system in 
young plantations, since the return from 
their sale helps *o cover the expenses of 
cultivation. In Nyasaland soya beans have 
been found to be an excelent intercalary 
crop, while in the United States velvet 
beans and crotalaria are recommended. 
After the first four years or so the spread 
of the trees renders intercropping with 
annuals impracticable and cultivation is 
only given to keep down the weeds. It is 
considered in Nyasaland that the best 
treatment for older plantations is probably 
to grow a leguminous cover crop which 
protects the soil, adds organic matter and 
nitrogen and possibly increases the avail- 
ability of phosphate and potash. 


Budding 

Budding is practised extensively both in 
the United States and in Nyasaland. In 
the former country barn-door patch and 
‘T-bud methods are used. In Nyasaland 
it has been found that strongly grown seed- 
lings about one year old are best for bud- 
ding, the ideal having a diameter of ? to 
1} in. at a height of 3 in. above ground 
The size of the seedling is of more 
For bud-wood 


level. 
importance than the age. 
vigorous shoots of the previous season’s 
growth, containing well-developed buds, 
are used. Budding may be done at any 
time when the bark will peel readily from 
both the stock and the scion. Budded 
stumps are transplanted with the stock cut 
back flush with the top of the bud patch 
and stumped buddings with the scion cut 
back to 1} to 2 ft., the cut being made just 
above a bud. Roots should be pruned, 
the main tap root being cut at 18 in. and 
the side roots to a convenient length, 
usually about g in. 


Harvesting 

When ripe, the fruits fall to the ground 
and are allowed to dry for four to six weeks 
before being gathered. In many cases the 
fruits split into one-seeded sections on 
drying; the ground should, therefore, be 
kept fairly clear to facilitate collection. The 
dry fruit is picked up by hand, although 
machines have been designed to carry out 
this operation. After collection the fruits 
are hulled by suitable machinery, very 
often on the plantation, the husks being 
returned to the soil to form a mulch. The 
hulled fruits (nuts) are then despatched to 
the crushing mills for oil separation. 

In China the fruits are gathered before 
they are ripe by knocking them off the 


trees with poles. ‘The husks are separated 
by collecting the fruits in heaps and 
covering them with straw or grass. ‘! he 
resulting fermentation loosens the hu-ks, 
after which the nuts can be easily remoy ed, 
An alternative method is to remove the 
husks by parching the fruits in iron pans 
over a fire. 


Yields 

Some young trees commence to bear in 
their third year, but cropping on a com- 
mercial scale is not expected until the fifth 
year. ‘l'rees generally reach full bearing 
when 10 years old and continue to yield 
satisfactorily for 30 years or so. In the 
United States the production of 50 gal. 
(400 Ib.) of oil per acre from 10-year-old 
trees is regarded as satisfactory. In China 
trees are said to give a yield of from one 
to five bushels (25 to 75 Ib.) of fruit, 
according to their age. In Nyasaland the 
oldest budded plantations are only nine 
years old and are not yet in full bearing, so 
only estimates of yields can be given. ‘The 
yields of air-dry seed per acre based on an 
initial density of 70 to 75 trees per acre 
and subsequently thinned to 35 to 40 per 
acre are: 


Age of trees. Yield 
(vears) (lb. per acre) 

3 sa ae 260 

4 a ns 525 

5 ee +. 975 

6 aie - 1,200 

7 is is 1,500 

8 i a 1,800 

) - i 2,025 

10 ge me 2,240 


The percentage of air-dry seed in air-dry 
fruit varies from 34 to 47, with an average 
of 43. ‘The air-dry seed contains 4 to 6”, 
of moisture and has an average oil content 
of 39° /o- 

Great variation occurs in the yields of 
fruit from individual trees of the same age 
and maturity and this emphasises the need 
for careful seed selection and the advis- 
ability of budding. 


Diseases 

‘Tung trees are not troubled with many 
diseases or pests. ‘The most troublesome 
disease is bronzing. ‘Trees suffering from 
this have their leaves turn bronze-coloured 
and become distorted, while the wood 
growth is seriously affected and the trees 
lack vigour. ‘The cause of this disease 1s 
stated to be an excess of tricalcium phos- 
phate in the soil. ‘The remedy is to give 
two applications (4 0z. each) of zinc sul- 
phate to each affected tree, one in the spring 
and the other in the autumn, the sulphate 
being spread on the ground around the 
tree. Fordii trees in the United States als 
suffer from other minor diseases «* pests; 
such as root-knot (caused by a ner: atode), 
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Tung trees in Nyasaland, showing their typical formation of branches sweeping 
upwards in a cone 


cottony cushion scale on the leaves and 
stems and latania scale on the bark. None 
of these is serious and effective control 
measures are available for all of them. In 
Nyasaland Botryosphaeria dieback, sun- 
scorch and Armillaria root rot also occur. 


Preparation of tung oil 


The methods employed in China for the 
Preparation of tung oil are generally primi- 
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tive and are not dealt with in this article. 
In the United States and in countries other 
than China the processing of tung fruits 
takes place in three stages, namely, the 
drying of the fruits, the removal of the hulls 
and nut shells, and the expression of the 
oil. Generally the fruits are allowed to fall 
to the ground and dry there, although 
they may be artificially dried; this is a more 
costly process. The fruits stay on the ground 


for a few weeks, during which time the 
original moisture falls from 65 to 30°. In 
this state they may be safely stored without 
fear of heating, sprouting or turning 
mouldy. The fruits are gathered by hand, 
although mechanical devices for this pur- 
pose have been invented. The Department 
of Agriculture, United States of America, 
has developed a portable huller which hulls 
the moist fruit in the orchards shortly after 
it falls to the ground. After collection the 
fruits are stored in specially constructed 
barns or bins for about two months, at the 
end of which period the moisture content 
has been reduced to 13°%,. ‘They should 
not, however, be allowed to get too dry, 
as a higher loss of oil occurs when very dry 
fruit is hulled, because pieces of kernel are 
apt to remain in the hulls. ‘The hullers 
used are of the rotary-disc type adjusted 
to remove the hulls and a proportion of the 
shells surrounding the kernels. ‘The best 
results are obtained when the meal con- 
tains about 20°, of shell and has a moisture 
content of just over 4°%,. Hydraulic 
presses, expellers and solvent extraction 
have all been used for extracting tung oil, 
but continuous expellers have been found 
most satisfactory. In the expeller process 
the ground kernels containing 20°, of shell 
are preheated to 180°F. before entering the 
press. ‘l"he pressure used is built up to 
12,000 Ib/sq.in. The oil flows out through 
the interstices of the outer cage of the 
press, while the solid residue (meal) is 
discharged in the form of a cake from the 
end of it. ‘The expressed oil, after the 
addition of some filter aid, is passed 
through a filter-press into storage tanks. 
Fruits with an original oil content of 19.5°, 
yield about 16.5°/, of oil, while the residual 
cake or meal contains 3.1 to 6.6°/, of oil. 

In the early days solvent extraction did 
not prove entirely satisfactory, as the ex- 
tracted oil generally solidified on standing, 
but this disadvantage can be overcome by 
heating the solidified oil at 200°C. for 30 
min. Oil thus treated remains permanently 
liquid when kept at room temperature. 
More recently it has been found that when 
normal hexane is used as the solvent the 
extracted oil from fresh sound kernels does 
not solidify. An extraction efficiency of 
99°%, has been obtained when using this 
solvent. 

‘Tung press-cake or meal usually contains 
on an average 4.2°/, nitrogen, 1.3°/, phos- 
phoric acid and 1.3°%, potash. Itis used only 
as a fertiliser, as it contains a toxic principle 
which renders it unsuitable for feeding 
livestock. Methods have been proposed 
for rendering tung cake free from toxicity 
and it is claimed that after treatment the 
cake can be safely fed to cattle. It should, 
however, be noted that if this process is 
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adopted the method of preparing the meal 
for extraction has to be modified. 
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Sudan Conference Next Year 
A conference is being arranged by the 
Philosophical Society of the Sudan with 
the full co-operation of the Ministry of 
Agriculture of the Sudan to be held in 
Khartoum in December 1952. English 
will be the language of the conference. 

The broad topic is the agricultural 
development of that portion of the Sudan 
with an annual rainfall of 400-800 mm., 
sufficient for raingrown crops. ‘The area 
is that between the railway line from 
Kassala to El Obeid and Latitude 1o de- 
grees North. 

Technical sessions will be held over a 
period of about seven days for the delivery 
and discussion of papers by specialists, 
giving results to date and proposed lines 
of development and research on such 
aspects as water supply, communications, 
mechanisation, pilot schemes, soil con- 
servation, forestry, choice of crops, rota- 
tions, sociology and economics. ‘The 
papers will be circulated in advance. 

Tours of rainland agricultural areas will 
take place during the week before the 
conference. Facilities will also be pro- 
vided after the conference for those who 
wish to see the Gezira Irrigation Scheme 
and other irrigation projects. Participation 
in these tours will be strictly limited by 
transport and accommodation. 

The Committee will be glad to send, 
shortly, further information to those 
thinking of attending. Letters should be 
addressed to the Secretary, Conference 
Committee, P.O. Box 526, Khartoum, 
Anglo-Egyptian Sudan. 
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Mechanical Harvesting 
of Queensland Cotton 
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Shortage of labour is directing 
attention more and more to the 
mechanical handling of crops. In 
the last 15 years there have been 
remarkable developments in the 
U.S.A. in 


cotton pickers, and much of the 


devising mechanical 


enormous American cotton crop ts 
This 
article describes the different types 
which 
devised and the success which has 
followed the introduction of two of 


them into Queensland. 


now harvested mechanically. 


of machine have been 





HORTAGE of rural labour in Queens- 

land has been a serious problem in 
recent years to primary producers in 
general and cotton growers in particular, 
and the serious decline in cotton produc- 
tion can be attributed in large measure to 
this shortage. ‘The widespread use of 
mechanical equipment during the war 
years impressed landowners with the pos- 
sibilities of mechanisation in overcoming 
the general shortage of rural labour. This 
is not confined to Queensland or Australia. 
For instance, the United States of America 

the largest cotton-producing country of 
the world—is experiencing the same prob- 
lem in its cotton-growing industry. ‘Today 
great changes are taking place in the 
methods of cotton production, and it is 
envisaged that in the near future the prin- 
cipal cotton-growing countries of the world 
will adopt mechanised methods in all 
phases of cotton production, the most 
important being the widespread use of 
mechanical harvesting machines, thousands 
of which are being produced annually in 
American factories. 


Historical 

Attempts to construct a mechanical 
cotton harvester date back to 1850, but it 
was not until 1937 that Rust Brothers, of 
Memphis, U.S.A., produced the first com- 


mercial mechanical harvester. ‘This was 
followed a few years later by the 
McCormick- Deering picker. 

The time taken to evolve a satisfactory 
machine gives some indication of the dif- 
ficulties of the problem that inventors and 
engineers were required to solve, and the 
setbacks and disappointments which neces- 
sarily operated before success was achieved. 

During this period of experimentation 
numerous types of machines were devised, 
but they all fell into five general classes, as 
follows : 

(1) The picker type of cotton harvester 
was designed to pick cotton from the open 
bolls by means of spindles, fingers or 
prongs at any time during the- harvesting 
season without damaging unopened bolls 
and branches. ‘This is the type now in 
commercial use in Queensland. 

(2) The thresher type takes the entire 
plant into the machine, where the cotton 
is separated from the vegetative matter. 

(3) The pneumatic type removes the 
cotton from the bolls either by suction or 
by air blasts. 

(4) The electrical type depends upon 
attracting the cotton fibres to a statically 
charged belt or finger to remove the cotton 
from the plant. 

(5) The stripper type of harvester re- 
moves the cotton from the plant by comb- 
ing the bush with, or drawing it between, 
stationary slots or revolving rolls. ‘This 
type of machine has possibilities under the 
climactic conditions of the Darling Downs 
and Maranoa, where large acreages of 
cotton could be planted. ‘These districts 
usually receive early frosts and the stripper 
could harvest the entire crop in one 
operation following killing frosts. 


Mechanics of the picker type 

‘There are four mechanical harvesters of 
the picker type operating at present in 
Queensland—two Rust machines and two 
McCormick-Deering machines. As _ both 
are essentially the same in principle, 4 
description of the salient features of the 
McCormick-Deering machine adequately 
outlines the operations involved in the 
picker type. 

The McCormick-Deering pick«r is de 
signated as the M-11-H. It is a high drum 
type, which operates successfully :n cotto 


World Crops,. August 1951 














Was 


the 


ory 
dif- 
and 
the 
ces- 
ed. 
ron 
sed, 


, as 


ster 
pen 

or 
‘ing 
olls 
in 


tire 
ton 


cts 











Front view of two I.H.C. cotton pickers picking defoliated cotton 
in Texas. Note picked plants on left 
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Rear view of two I.H.C. cotton pickers 
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growing up to 5 ft. high, and is a one-man, 
one-row machine. 

The picker is mounted on the rear of 
a modified Farmall M. tractor which 
operates in the reverse direction; that is, 
the drive wheels become the front wheels. 
The tractor provides the power to operate 
the picker mechanism and propels it 
through the field. 

The picker is provided with two vertical 
parallel revolving drums between which 
the cotton plants pass as the machine 
moves forward along the rows. Each 
drum is equipped with cam-actuated picker 
bars on which are mounted rotating 
spindles having numerous barbs which 
catch the cotton. The rotative speed of 
the picker drums is synchronised with the 
travelling speed of the tractor, so that the 
projecting rotating spindles enter and with- 
draw from the plants without disturbing 
the unopened bolls or otherwise injuring 
the plants. 

As the rotating spindles penetrate the 
plants and contact the open bolls, the barbs 
catch the cotton and extract it. As the 
cam-actuated picker bars carry these 
cotton-laden spindles around they are 
withdrawn from the plant and the cotton 
is removed by rubber doffers which rotate 
in close proximity to the spindles. Before 
the spindles contact the open bolls they 
pass under moistened rubber pads. ‘lhe 
moisture assists in the doffing of the 
cotton. A water tank and metering system 
which supplies water to the rubber pads in 
uniform amounts is controlled by the 
operator, as moisture requirements vary 
under changing conditions. 

After removal from the spindles the 
cotton is conveyed by suction to a separat- 
ing chamber where considerable trash is 
removed. It is then blown up into the 
storage basket by air pressure produced by 
fan equipment. As the cotton enters the 
basket it passes along a grating which 
assists in removing loose trash and dirt 
held in the fibres. When the basket, 
which holds approximately half a bale of 
seed cotton, is full the contents are dumped 
into a wagon or truck by a mechanism 
powered by the Farmall hydraulic lift. 

‘The driver is the only attendant required 
to operate the machine. He sits above the 
drum box and has a full view of the cotton 
row being picked. A diagram illustrating 
how the cotton picker works is shown on 
P- 395. 

Results in Queensland 


Summarising the results obtained over 
the years that the Rust and McCormick- 
Deering mechanical harvesters have 
operated in Queensland, it has been demon- 
strated that, provided a field of cotton has 
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received proper cultural care, is free of 
sticks, stones and rubbish, and the plants 
have developed normally, the mechanical 
harvester will pick cotton satisfactorily and 
efficiently at less than half the cost of hand 
picking and each machine will do the work 
of at least 20 pickers. 

Cotton should not be allowed to remain 
open too long in the field, as exposure to 
the weather results in loss of grade; the 
cotton becomes dull by the action of rain 
or with the continued nightly wetting by 
dews and the subsequent drying by the 
sun. ‘This change of colour to a dull 
chalky white destroys the lustre of the 
fibres and no amount of cleaning prior to 
ginning will improve the quality of the 
sample. In addition, cotton left exposed 
soon loses weight and strength and is 
liable to collect more leaf trash. Cotton 
should therefore be harvested when there 
is sufficient open to warrant the use of the 
picker—a yield of approximately 500 lb. of 
seed cotton per acre or more is satisfactory. 
The amount of cotton mechanically picked 
in a treated field varies from 85 to 95°, of 
the open crop. ‘Tests carried out in the 
field during harvesting operations have 
shown that most of the cotton left on the 
plants consists of weak immature fibre in 
partially diseased locks which if picked 
would lower the grade of the cotton 
harvested and reduce its value. 

The table gives some indication of the 
efficiency of the mechanical harvester when 
working in fields suitable for its operation. 
Under less favourable conditions the per- 
centage of open cotton picked has not been 
as satisfactory as the figures quoted in this 
table. 


The McCormick-Deering cotton har- 
vester is modified to operate in the reverse 
direction and is geared for two picking 
speeds. The first gives a speed of 2 m.p.h. 
and is used for heavy crops and particularly 
first pickings where the yield of seed 
cotton exceeds 1,000 lb. per acre. ‘The 
second speed is 2? m.p.h. and is used for 
lighter crops and second picks. 

Under Queensland conditions the picker 
averages 500 lb. of seed cotton per hour, 
but the rate varies according to the amount 
of seed cotton open. Since the speed of 
the machine is constant, and the picking 
percentage is also somewhat constant, the 
amount of cotton picked in a given time 
will be proportional to the yield of open 
cotton on the plants. ‘Therefore the 
machine can be operated much more 
efficiently in high-yielding crops. 


Treatment of 
machine-harvested cotton 
Machine-picked cotton is usually graded 
lower than comparable hand-picked cotton, 
owing to its higher content of leaf and other 
foreign matter, and to improve the grade 
certain cleaning processes are necessary. 
In the U.S.A., where a large proportion of 
the cotton crop is now mechanically har- 
vested, considerable research is_ being 
carried out for the purpose of raising the 
grade of this type of cotton, and certain 
machines are being developed. Until such 
time as the amount of machine-picked 
cotton in Queensland warrants the pur- 
chase and installation of these specialised 
cleaning machines, considerable improve- 
ment can and is being made by the use of 


the existing airline and incline cleaners in 
the local ginneries. By these methods |-afy 
samples of cotton can be improved by 
nearly three-quarters of a grade, which 
increases the value of the lint to approxi- 
mately that of hand-picked cotton. 


Changes required 
for mechanical harvesting 


The introduction of the mechanical 
cotton harvester into Queensland has 
necessitated some important changes in the 


cultural methods of production and 
breeding operations. 
The wheel spacing of the picking 


machine is 38 to 42 in., which necessitates 
a reduction in the normal Queensland row 
planting distance from 4-4} ft. to 3}-4 ft., 
according to soil type, plant variety and 
locality. Some difficulty may be ex- 
perienced in this respect on the more fertile 
alluvials, where rank growth is likely to 
occur in wet seasons on old cultivations. 
However, the use of grassland rotations 
should give satisfactory results with the 
closer row spacing. 

Rank growth is unsuitable for machine 
harvesting owing to the development of 
vegetative branches, too many of which 
prevent the spindles engaging the open 
bolls of seed cotton as they pass through 
the plant. Where heavy plant growth 
develops, it is sometimes necessary to 
repick the rows, working in the opposite 
direction. Some control in suppressing 
this vegetative tendency may be obtained 
by spacing the plants more closely. Good 
results have been obtained by this method 
in the U.S.A., but the results from spacing 


SOME Data ON MECHANICAL CoTTON HARVESTING IN QUEENSLAND CoTTron FIELDS 








Percentage of | 














* Cotton grades are based on World Universal Standards for American Upland Cotton and are as follows in descending order of quality : 


open cotton 
Average yield | Amount seed picked 

District Variety Acreage | Pick seed cotton | cotton picked *Grade seed cotton Grade lint compared to 
per acre per hour clean hand 
picking | 
- - — — ee | _—_— - - 
lb. lb. 
Home Hill Triumph 5.75 746 558 All S.M. 3 S.M. 3 go | 
Biloela Miller and New 9 628 401 All S.M.L. 2 S.L.M. 2 86 
Mexico Acala lb. | 
Theodore lriumpht 19 ist | 650 351 { sae ° ae : He} : _ | 
| 2nd 324 252 | 6,156 S.LM.2 | S.L.M. 2 
Theodore .. | Millert 23 Ist 1,046 559 { | yom a4 S.M. 3 | | 
| 2nd 163 | 136 | 3,748 M.34 5. + : ” 
Theodore | Millert Po! Ist 1,372 823 12,346 S.M. 3 S.M.3 | | 
| | 2nd | 211 190 | 1,907 S.L.M. 3 S.L.M. 2 | 95 
Theodore | New Mexico Acalet 6 Ist | 463 | 253 | 2,778 M. 3{ sure : | 5 | 
| 2nd | 104 104 624 S.L.M. 3 S.L.M. 2 | | 
Th ‘ j . Mill . | | 7,527 M. 3 | S.L.M. . yo } 
_— | er 5° 7 235 { 8,217 S.L.M. 3 S.L.M. 2 = 
M.F.— 


Middling fair; S.G.M.—Strict good middling; G.M.—Good middling; S.M.—Strict middling; M.—Middling; S.L.M.—Strict low middling; 
L.M.—Low middling; 5.G.O.—Strict good ordinary; G.O.—Good ordinary. Every grade may be modified by light spot (I.s.) or yellow sj:ot (y.5-); 
except that no spot is allowed in M.F., no yellow spot in S.G.M., and no spot modifications are used with $.G.O. or G.O. 


+ Irrigated crops. 
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Types of cotton plants; (/eft) plant with long limbs; (centre) plant 
with short limbs; (right) plant with extra short limbs and bolls borne 
in clusters. Centre plant is most desirable for mechnnical harvesting 
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Simple diagrammatic layout of the McCormick-Deering cotton 
harvester, showing path of bolls through the machine as described 


tests carried out at Biloela Regional Experi- 
ment Station in Queensland have indicated 
that spacing too closely tends to reduce 
both yield and quality of the cotton pro- 
duced. In the plant spacing operation it is 
Suggested thinning should be delayed 
slightly longer than previously recom- 
mended for cotton planted for hand har- 
Vesting. By leaving seedlings closely 
spaced until they attain the height of 8 to 
10 in., the development of basal vegetative 
growth tends to be checked, thus inducing 
the crop to form higher above ground 
level and, as the picker fails to gather bolls 
formed close to ground level, loss of crop 
in harvesting is consequently reduced. 
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For the successful operation of the 
mechanical picker close attention must be 
given to cultural practices, so that at 
harvesting time the field is free of weeds, 
grasses, sticks and rubbish. ‘The last two 
obstacles can be instrumental in causing 
long delays, and possibly damage to the 
machine; the capital involved in the pur- 
chase of these machines compels care in 
their operation in order to keep running 
costs at a minimum. 


Plant breeding 

The ideal type of plant for mechnical 
harvesting is one not exceeding 5 ft. in 
height, having an open habit of growth, 


with the bolls arranged symmetrically over 
the plant, and with a minimum of vegeta- 
tive growth, particularly at the base of the 
plant. While specialised methods of cul- 
tivation can do much towards the produc- 
tion of this type of plant, more can be done 
by careful breeding. Already progress has 
been made in improving the varieties 
being grown commercially and in testing 
new varieties that have recently been 
introduced for their potential suitability 
for machine harvesting, in relation to both 
plant type and fibre characters. 


Conclusion 


In cotton growing in Queensland, land 
preparation, planting, crop cultivation and 
insecticidal applications can be handled 
very efficiently by ordinary farm machinery, 
but most seed cotton is still harvested by 


hand, necessitating a concentration of 


labour at picking time. On present in- 
dications, the solution of the harvesting 
problem is clearly vital to the existence 
and expansion of the industry. 

The modern cotton harvester offers very 
bright hopes that the problem of shortage 
of hand labour can be overcome. 


(From the ‘ Queensland Agricultural Journal,’ 
1950, 7% (4).) 


Photos: Empire Cotton Growing Corporation. 





CORRESPONDENCE 


Peasant 

Farm Mechanisation 
TO THE EDITOR 

Dear Sir, 

With reference to the correspondence 
recently appearing in your journal regard- 
ing mechanisation for small farmers in 
India and other Eastern countries, surely 
the most important point is not the h.p. 
of the machine but the capability of such 
a machine to handle the work required. 
In the last few years tremendous advances 
have been made in the development of 
small horticultural tractors and some of 
these machines are capable of an all-round 
performance which would have been 
considered impossible a few years ago. 

From an economic viewpoint increased 
mechanisation among a farming com- 
munity of small means would seem to 
depend upon producing machines of this 
type of increasing efficiency and low cost. 

Yours faithfully, 
H. I. Meyer 
34 Crutched Friars, June 12, 1951 
London, E.C.3. 
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Visitors had plenty of opportunity to examine a wide range of crop protection machinery at a demonstration held 


during the Conference 





The Fernhurst Conterence 


bfx International Conference organ- 
ised by Plant Protection Ltd., con- 
cerning which preliminary notices have 
already appeared in previous issues of 
Wor.p Crops, was held between June 26 
and 28 at the Fernhurst Research Station 
on the borders of Surrey and Hampshire. 

‘The Conference had the support of the 
English Ministry of Agriculture, the 
Colonial Office and the Office of Common- 
wealth Relations, and it was attended by 
upwards of 120 scientists. Its international 
character is shown by the fact that of these, 
80 delegates came from 37 overseas terri- 
tories, including most of the countries of 
Europe, the U.S.A., all parts of the British 
Commonwealth and from such widely 
separated regions of the world as China, 
Indonesia, Algeria, Iraq, Israel, Egypt, 
Argentina, Uruguay, Brazil and Guate- 
mala. ‘The overseas delegates included 
such well-known figures as Dr. L. M. 
Stahler, of the U.S.D.A. Bureau of Plant 
Industry; Dr. C. W. Farstad, of the 
Canadian Dominion Science Services; Mr. 
H. J. Page, Principal of the Imperial College 
of Tropical Agriculture; Dr. R. Poutiers, 
Head of the French Service de la Pro- 
tection Vegetaux; Prof. D. J. Kuenen, of 
the University of Leiden, Holland; Prof. 
G. Goidanich, of the University of 
Bologna; and Dr. E. Rivnai, of the 
Rehovoth Station, Israel, to name but a 
few. Among the 40-odd British delegates 
were Sir John Russell, Sir Geoffrey Clay, 
Sir J. Simonsen, Sir H. ‘Tempany, Prof. 
R. Rae, Dr. K. M. Smith, Mr. F. C. 
Bawden, Mr. C. 'T. Gimmingham, Dr. E. 
Holmes, Dr. S. P. Wiltshire and Dr. W. G. 
‘Templeman. 


Scope of the conference 


The Conference was concerned solely 
with crop protection problems and_in- 
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cluded within its scope all aspects of plant 
pathology and the control of weeds. It 
was intended to provide a forum for the 
exchange of views and experience between 
experts in this particular field from all over 
the world, and in some sense to fill the 
breach caused by the postponement of the 
Third International Congress of Crop 
Protection, which should have been held in 
Paris this year. At an inaugural luncheon 
held in London on June 25, Mr. T. 
Ainslie Robertson, Chairman of Plant 
Protection Ltd. welcomed the delegates and 
explained the objects of the conference, 
expressing the hope that it might con- 
tribute to the solution of the problems of 
crop protection, which were of such vital 
importance and to which all nations could 
contribute without regard to political 
differences. 

In all six sessions were held: ‘The first 
was presided over by Dr. Alexander Fleck 
and the subject considered was the * Wast- 
age of World Food Supplies ‘Through 
Pests and Diseases.’ It was opened by Sir 
John Russell, who delivered a_ notable 
address, in which he reviewed the present 
position. At subsequent sessions the 
following subjects were dealt with: chemi- 
cal weed control, the value and limitations 
of synthetic organic insecticides, the de- 
velopment and use of fungicides, the con- 
trol of plant virus diseases and factors 
limiting plant protection progress. During 
the conference delegates were able to 
inspect the work at Fernhurst Research 
Station, while on the afternoon of the last 
day an impressive demonstration was staged 
of the most recent models of machinery, 
manufactured in the United Kingdom, for 
spraying and dusting crops, with the help 
and collaboration of various manufacturers. 
In what follows the proceedings are 
summarised. 


Sir John Russell’s Address 

In the course of his address Sir John 
pointed out that crop losses from pests, 
diseases and weeds had always been a 
source of difficulty, but control was only 
possible after the source of the trouble had 
been discovered. Scientific crop protec- 
tion was of recent development and there 
were still large gaps in our knowledge. 
Population increase and continuing loss of 
land owing to natural causes and human 
activities made the problem ever more 
difficult and pressing. Where food is 
scarce it cannot be spared for insects and 
fungi and it is imperative that losses due to 
this cause should be reduced to a minimum. 


Size of the losses 

It is only possible to estimate the losses 
approximately. In the U.K. a figure of 
10°, is often quoted, but it is really only a 
guess. The recently instituted Plant Dis- 
ease Survey under the Ministry of Agri- 
culture might give more definite informa- 
tion. If the figure of 10°,, is accepted for 
loss in the U.K., it would probably not be 
unfair to put it at double this in many other 
less developed countries. 

It is probably true that the amount of 
food destroyed by controllable pests would 
suffice to supply the world’s present food 
deficits. 


Progress achieved 

Sir John proceeded ‘to review world 
progress in the control of plant <liseases, 
pointing out that these fell into two 
categories, the physiological maladies due 
to deficiency or excess of some cssential 
factor and of which prominent examples 
are those due to deficiencies «f trace 
elements, and those caused by outside 
influences, such as pathogenic or,;anisms. 
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‘ Mistifier Quadrex ’ Type ‘ H’ hop and 
fruit tree high-volume sprayer, manu- 
factured by Drake and Fletcher Ltd. 





The Weeks ‘Dust Gun,’ a_ hand- 
operated duster with a hopper capacity 





A donkey-mounted duster, called the 
‘Agrocide ’ cotton duster and made by 
Plant Protection Ltd. 


The latter are often powerfully influenced 
by conditions of growth. Usually organ- 
isms can only attack crops at one stage of 
development and any device which throws 
the plant and the organism out of step can 
afford protection, an example being the 
early sowing of oats to avoid frit fly. 

Manuring affects both growth rate and 
plant tissue structure and this can also 
afford a large measure of protection. Cul- 
tural methods may often be very efficacious, 
an example being the undersowing of 
barley with trefoil and rye grass, devised 
by F. P. Chamberlain and S. D. Garrett 
for the control of takeall disease. 

Cultural methods will be greatly 
strengthened when it is possible to predict 
increase in the number of particular insects 
from a study of the preceding weather 
conditions following the recent work of 
Williams and Massee among fruit farms 
in South-East England. 

Production of disease-resistant varieties 
has long been one of the surest ways of 
dealing with plant diseases and has given 
remarkably good results. It is, however, 
always dogged by the fear that some new 
strain of the pathogen will be produced 
before which resistant varieties will go 
down. Sir John reviewed achievements in 
this field, dealing with the pioneer work of 
Biffen at Cambridge, of the Canadian and 
American scientists led by Stakman on 
cereals, particularly wheat, and on po- 
tatoes by Salaman, Black and others. 

Plant breeding against insects has also 
succeeded to some extent, outstanding 
examples being the breeding of apple stocks 
resistant to woolly aphis at East Malling. 
A recent instance is the production of 
jassid-resistant cottons by R. L. Knight 
in the Sudan through the breeding of 
hairy-leaved strains. 

Sir John then went on to consider direct 
action against pests, dealing in turn with 
treatment of grain before sowing and in 
store, the biological control of insects and 
fungi, including the use of parasites and 
predators of insect pests and instancing the 
control of tea tortrix in Ceylon, levuana on 
coconuts in Fiji, coffee mealy bug in 
Kenya, white fly in greenhouses in the Lea 
Valley and recent work on antibiotics in 
controlling pathogenic soil organisms. 


Chemical methods 

Discussing the chemical control of in- 
sects and fungi, he pointed to the difficulty 
that the agent used may also injure the 
crop; in this regard the vegetable in- 
secticides are valuable, because they are 
harmless to plants, but chemical substances 
have a much wider scope. A few have been 
in use for years. ‘lhe earliest were simple 
inorganic compounds of copper, arsenic 


and sulphur. A great advance has been 
the introduction of complex organic com- 
pounds of these, and the greatest of all, the 
introduction of organo-mercury compounds 
for the treatment of fungoid diseases. 
There are, however, wider possibilities: 
cerium, cadmium, uranium, osmium, silver 
compounds are all toxic to fungi, while it 
might be anticipated that organic sulphur 
compounds could prove useful as_ soil 
fungicides; they remain, however, to be 
explored in the future. 

In the insecticide field the greatest ad- 
vances have been with organic synthetics. 
DDT was the earliest and has heen followed 
by a host of others, notably BHC. A 
feature of them is their selective action, 
and this has to be allowed for. ‘The 
phosphorus insecticides were a new and 
potent weapon. A _ noteworthy advance 
was the control of wireworm in the soil by 
the use of BHC. 

The systemic insecticides were a new 
approach which may offer a way of dealing 
with virus diseases transmitted by insects, 
while Crowdy and Wain’s work seemed to 
indicate the possibilities of a similar 
approach to fungoid maladies. 

Sir John then went on to deal with 
weedkillers, some of which have come into 
wide use, no less than 13,500,000 acres 
having been treated with them in the 
prairie provinces of Canada in 1950. 
Conclusions 

In concluding his address, Sir John 
pointed out that, while the present century 
had seen an unprecedented increase in our 
knowledge of insect and fungoid pests and 
the means of combating them, there had 
also been an enormous increase in their 
numbers and prevalence. Some of this 
may be due to closer study and _ better 
knowledge, but many of them have been 
transported from one country to another, 
and the impossibility of preventing intro- 
ductions in the face of modern travel 
facilities must be faced. 

Moreover, old forms may suddenly pre- 
sent new and virulent mutants; this is 
more common with fungi, but does occur 
with insects. 

Changes in agricultural practice may 
alter the balance of insect populations. 
Small fields and frequent hedgerows en- 
courage insect predators and parasites and 
by smoothing out these inequalities and 
encouraging large continuous stretches the 
risks from insect pests are increased. North 
America, which practises such large-scale 
methods, suffers more from insect pests 
than we do in the United Kingdom. ‘The 
care taken to control them had sometimes 
been followed by increases in their num- 
bers, because their natural enemies were 
destroyed. 
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Dr. V. B. Wigglesworth has recently 
emphasised the need for fuller study of the 
effects of insecticides on the whole insect 
population. ‘The question is being studied 
by Dr. Wigglesworth’s team at East Mall- 
ing, the aim being to examine the inter- 
relation of the organism with the host plant. 
Instead of confining work to the particular 
pest and insecticide, plant protection is 
recognised as requiring the widest eco- 
logical studies to determine the effects of 
treatments. 

Present conditions require high levels of 
production and in attaining these we are 
continually disturbing Nature’s balance 
and running into unexpected difficulties. 
Our problems are continually expanding, 
but we must go on seeking to learn all we 
can about the plant in health and disease, 
and study the relations of the various 
groups of organisms to one another, always 
remembering that any interference may 
upset some delicate balance and produce 
quite unexpected results. 


Discussion 


In the discussion which followed, Mr. 
H. J. Page, Principal of the Imperial 
College of ‘Tropical Agriculture, em- 
phasised some of the difficulties in making 
reliable estimates of losses from pests and 
diseases. He thought that if these could 
be eliminated supplies of food and raw 
materials could probably be doubled. Al- 
though this was a Utopian idea, much 
could doubtless be achieved. ‘The need 





Plant Protection Ltd.’s camel-borne 
sprayer, developed for cotton spraying 


in areas where no _tractor-drawn 
equipment can be used 


was to devise effective methods of putting 
protective methods into practice, and this 
was often difficult, especially in the case of 
peasant producers in the tropics, who were 
responsible for so large a proportion of the 
food and raw materials produced there. 
He emphasised the need for more trained 
workers. 

Prof. R. Rae, Director of the National 
Agricultural Advisory Service of England 
and Wales, emphasised the threatening 
character of the rate of population in- 
crease in view of the fact that the total 
available cultivable area in the world was 


only 3-4,000 million acres. He also stre. sed 
the need for ample and efficient provision 
of advisory services to put new advarices 
and discoveries across. 

Dr. W. A. Sexton pointed out that pre- 
ventable losses from animal disease must 
also be taken into account, and if these 
were added the total loss would surely be 
much greater than the figures Sir John had 
quoted. 

Dr. R. Poutiers referred to the recent 
establishment of the European Organisa- 
tion for the Control of Crop Diseases under 
the direction of Dr. V. E. Wilkins, which 
should greatly help in the control of crop 
disezse in Europe. 

Mr. Gimmingham emphasised the need 
for assigning priorities in assessing and 
dealing with losses due to pests and dis- 
eases, a point which was also stressed by 
Mr. Bawden, while Mr. Lamb, basing 
himself on losses due to blister blight on 
tea in Ceylon, emphasised that their mag- 
nitude could be masked by increased pro- 
duction due to economic causes. 

In summarising the discussion, Mr. Page 
laid emphasis on the great need for devising 
satisfactory methods of assessing losses 
from plant diseases and weeds, despite the 
admitted difficulties. It was only when 
these were known and appreciated that the 
question would receive the full amount of 
attention that its importance merited. 

In our next issue we hope to include a 
summary of the proceedings at the subsequent 
sesstons of the conference. 





Birthday Monours 


Many names connected with agriculture 
and food production in general were men- 
tioned in the King’s Birthday Honours. 
They included names from many Com- 
monwealth territories as well as those at 
home and a list of the principal ones is 
given below. 


K.C.M.G. 

Geoffrey Fletcher Clay, C.M.G., O.B.E., 
M.C. Agricultural Adviser to the Secretary 
of State for the Colonies. 


K.B.E. 
William Kershaw Slater, D.Sc., F.R.I.C. 


Secretary, Agricultural Research Council. 


C.M.G. 

Leslie Benton Green, O.B.E. ‘lea Con- 
troller for India, Ministry of Food. 

Geoffrey Bernard Beckett. Member for 
Agricultural and Natural Resources, Northern 
Rhodesia. 


C.B.E. 

Arthur Gemmell Carswell, F.R.I.C.S. Chair- 
man Cheshire Agricultural Executive Com- 
mittee. 

Frank Young Henderson, D.Sc. Director, 
Forest Products Research Laboratory, De- 
partment of Scientific and Industrial Re- 
search. 

Gilbert Kemsley. Chairman, Essex County 
Agricultural Executive Committee. 
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Owen Jermy Sangar, M.C. Director of 
Forestry for England, Forestry Commission. 

Herbert Twinch, O.B.E. Lately Chief Live- 
stock Husbandry Officer in the National 
Agricultural Advisory Service. 

William Harris Valentine. Jute Controller, 
Board of Trade. 


O.B.E. 

George Edwards. Deputy Director, Oils and 
Fats Division, Ministry of Food. 

Alfred Samuel Fromow. Past President of 
the Horticultural Trades Association. 

William David Hay. Director, Experimental 
Husbandry Farm, Ministry of Agriculture 
and Fisheries. 

Arthur Morel Massee, D.Sc. Senior Prin- 
cipal Scientific Officer, East Malling Agricul- 
tural Research Station. 

Frederick Richard Parnell. For services in 
the improvement of the cotton plant. 

James Arthur Robson. Principal Officer, 
Ministry of Agriculture, Northern Ireland. 

Cyril William Taylor. Lately Head of the 
Siam Rice Unit. 

John Bebb, J.P. Member, Montgomeryshire 
Agricultural Executive Committee. 

Abram Broadfoot. County Agricultural Ad- 
visor for West Perth, West of Scotland 
Agricultural College. 

Frank Stevenson Cathro. Secretary, Associa- 
tion of Jute Spinners and Manufacturers. 

James Tooke Coe, J.P. Organiser for Norfolk, 
National Union of Agricultural Workers. 

Francis William Daniels. Head of Tractor 
Sales Department, Ford Motor Company, Ltd. 

William Alexander Davey. Farmer, West 
Sussex. For services to agriculture. 


Thomas William Harkes. Feeding Stuffs 
Officer, Lancashire Agricultural Executive 
Committee. 

William Arthur Hoy. Experimental Officer, 
National Institute for Research in Dairying. 

Major Edward Thomas King, M.M., T.D. 
Senior Assistant Land Commissioner, 
Ministry of Agriculture and Fisheries. 

Mary Hossack, Mrs. McCartney. Honorary 
Secretary, City of Londonderry and District 
Horticultural Society. 

John Oldnall Page. Grade II Officer, National 
Agricultural Advisory Service, Ministry of 
Agriculture and Fisheries. 

Arthur Edward Singleton. Farmer, Oxton, 
Nottinghamshire. For services to agriculture. 

John Stevenson. Chairman, Scottish Associa- 
tion of Young Farmers’ Clubs. 

Arthur Geoffrey Strickland, M.Ag.Sc. Chie! 
Horticulturist, Department of Agriculture, 
State of South Australia. 

Anton Eric Romyn, M.C._ Secretary for 
Agriculture and Lands, Southern Rhodesia. 

John Edwin Piercy Booth. Colonial Agricul- 
tural Service, Agricultural Officer, Kenya. 

George Joseph Bridges. For services 4 
Manager of the British Phosphate Com- 
mission, Ocean Island, Western Pacific. _ 

Cecil Frederick Charter. Chief Soil 
Scientist, Department of Agriculture, Gold 
Coast. a 

Edward Harvey Griffiths. Lately Chie! 
Manager of Colonial Sugar Refininy Com- 
pany, Fiji. 

Philip Robert Stephenson. Colonia! \gricu!- 
tural Service, Director, Desert [Locust 
Survey, East Africa High Commissi« 
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NEW BOOKS 


Manures and Fertilisers 


ulletin No. 36, Ministry of Agriculture and 
Fisheries. Pp. 96. H.M.S.O., 1951, 3s. 

his British bulletin or handbook was 
first published in 1922. From 1922 to 1941 
it ran through eight editions. It has been 
out of print for some years and this is now 
rectified by the appearance of the ninth 
edition. ‘This, however, must be regarded 
as a substantially new publication, almost 
completely rewritten. In the last ten 
years British fertiliser usage and practices 
have been revolutionised, more than 
doubled in amounts and very often applied 
in different ways and forms, e.g. placement 
and granulated compounds. 

The first half of the bulletin deals with 
farm manures and manuring systems; the 
second half deals with fertilisers. In the 
former section there is, of course, little 
that could be described as new. ‘The facts 
about returning organic wastes, animal or 
crop, to the soil have not changed. If 
anything has changed in these past ten 
years it is that we have had to become more 
careful in making the best practical uses of 
such materials. Our knowledge of fertiliser 
usage has, however, advanced considerably 
and much of this progress is reflected in 
the last 50 pages of the new edition. If 
criticism is to be made, it is perhaps that 
not enough of this progress has been 
detailed; the bulletin might well have 
been increased in size so that 100 rather 
than 50 pages could have been devoted 
entirely to fertilisers. Much more, for 
example, should have been said about the 
application of fertilisers to grassland. Sir 
James Scott Watson in the foreword points 
out that our use of fertilisers on grassland 
is on the whole niggardly. ‘This is, indeed, 
the Achilles Heel of our agriculture and 
it should have received much more atten- 
tion than a two-page section. ‘The detailed 
recommendations that are in fact given for 
grassland fertiliser practice are low-level 
average rather than intensive. It is perhaps 
a natural fault of the officially sponsored 
publication that it must cautiously lag 
behind the technical front of progress. 

Little attention is paid to fertilisers as 
produced materials. No one reading this 
bulletin would realise that the British 
industry has in the last ten years led the 
world in developing granulation. ‘This 
again would have justified a small expansion 
in size. ‘The intimate connection between 
Placement of dressings and the granular 
condition of compound fertilisers used is 
given no attention, yet it is a most vital 
Practical fact in every British spring. 
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However, this new edition must be 
received with general praise. At its very 
low price and within its space limitations, 
an excellent survey of manurial and fer- 
tiliser practice has been presented. ‘The 
writing, which is anonymous, is lucid and 
quite free from technical jargon or obscuri- 
ties. Particularly for the smaller and 
medium-sized farmers this can be a per- 
manently useful and inexpensive addition 
to their libraries. It will certainly clarify 
the outlook of those who still look upon 
manures and fertilisers as competitors 
rather than partners. On this subject, so 
often the theme of woolly-minded polemics, 
the bulletin is most commendably clear 
and forthright. ‘The final paragraph on 
page nine contains more sense than many 
entire books devoted to the ‘ organic’ 
controversy. 


D.P.H. 


Early Potatoes 
By W. L. Thomas and P. W. Eyre. Pp. 198. 
Illustrated. Faber & Faber, London, 1951, 18s. 
This is a story about the growing of early 
potatoes on a Pembrokeshire farm, written 
jointly by the farmer and a research worker, 
who spent two years working on that farm. 
South Wales is not generally considered a 
centre for early potato production; one’s 
thoughts are more liable to turn towards 
the Channel and Scilly Islands and Corn- 
wall. However, Mr. Thomas, the farmer, 
whose system of producing milk, bacon and 
eggs from imported concentrates collapsed 
at the beginning of the war, decided to go 
in for earlies fairly extensively, moved to a 
new farm in South Pembrokeshire taking 
his dairy herd with him, and grew his first 
crop of Arran Pilot early potatoes in 1940. 
The methods of production on this farm 
have included no startling innovations or 
departures from established practice, yet 
yields of earlies were repeatedly heavy and 
unusually early; so much so that Mr. Eyre 
was seconded from the University College 
of North Wales to this farm in order to 
study the methods employed. He found 
painstaking thoroughness and meticulous 
attention to detail from start to finish, 
rather than any sensational introductions to 
the process of growing the crop. Mr. 
Thomas chose his farm carefully for the 
right soil and right aspect. His seed is 
chosen with care and carefully examined in 
the chitting house prior to planting. ‘lhe 
soil is worked to the best consistency for an 
early seedbed and manuring is carried out 
scientifically and intelligently. Harvesting 
is organised in the most economic way, con- 
sistent with conditions. Meteorology has 


always been considered by Mr. Thomas to 
be an important science for the farmer and 
he sets great score by this in planning 
cultivation operations. 

These are a few of the many examples 
of thoroughness which are fully described 
in this absorbing work and on reading it 
growers will find a multitude of useful in- 
formation which may well enable them too 
to obtain as much as 16 tons an acre before 
the middle of June, as Mr. Thomas has 
done. 


Pest Infestation Research 

Report of the Pest Infestation Research Board 
for 1949. Pp. 34. Illustrated. H.M.S.O., 
Is. gd. 

As is well known, harvested crops are as 
susceptible to pest attack when stored as 
they were in the field; indeed, in some 
cases, the risk during storage is likely to be 
greater. ‘This aspect of pest control has 
long been recognised in Britain, and the 
Department of Scientific and Industrial 
Research created the Pest Infestation Re- 
search Board for the specific task of study- 
ing these and associated problems. ‘The 
Board’s report for 1949, recently published, 
is a major contribution to the literature on 
this subject. 

Methods of chemical control have not 
received all the attention. Wisely, the 
biology of pest insects and particularly 
physical conditions that influence their 
development and survival have comprised 
one sector of the Board’s research front. 
Of the pest insects studied, mention might 
be made of the Khapra Beetle which attacks 
stored groundnuts and of the flour mite. 
The work of the Board is by no means 
confined to pest problems encountered in 
Britain; a substantial proportion of the 
investigations deal with Colonial prob- 
lems. Indeed, the field is wider still, for 
a survey on the world distribution of sub- 
epidermal fungi in wheat grains has naw 
been completed. ‘This latter study has 
shown that the degree of infection is far 
more directly related to climatic factors, 
especially air humidity in the pre-harvest 
period, than to variety of wheat. Nearly 
300 samples from 89 places were examined ; 
only five were found free from infection with 
fungi and these were from dry areas, from 
Chile, Mexico, N. Rhodesia, South Dakota 
and ‘Turkey. Fungicidal prevention of the 
infection has also been studied and virtually 
uninfected grain from a number of wheat 
varieties has been obtained following the 
use of one of the modern organic fungicides, 
8-hydroxy quinoline sulphate. 

Investigations have been started on pest 
insect repellents and attractants. A num- 
ber of the essential oils were found to be 
good repellents. ‘This type of control may 
well be developed as an adjunct to, 
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or effective replacement of, insecticidal 
methods, for, with stored foodstuffs, the 
most potent insecticides tend to bring with 
them a difficult problem of residual 
toxicity. ‘The treatment of a° store with 
a repellent may well exemplify the old 
adage that prevention is better than cure. 

By far the most striking investigations, 
however, have involved the use of radio- 
isotope tracers. ‘The Board is to be con- 
gratulated for its early application of this 
new research method. ‘The principal radio- 
isotope used is bromine (Brgy). It has been 
possible to study the absorption, penetra- 
tion and residual effects of the well-known 
fumigant, methyl bromide. Also, by using 
a bromine analogue of DD'I'—-a substance 
whose insecticidal powers are _ closely 
similar to those of DDT itself—the dis- 
tribution of DDT residues in sprayed 
grain (in store) has been followed. ‘The 
movements of halide-type insecticides in 
the bodies of insects have also been in- 
vestigated by radio-tracer technique. For 
this work, which seems certain to make the 
most exceptional expansions of our know- 
ledge of insecticidal actions and reactions, 
the Board has set up an entirely separate 
section. It is only necessary to study the 
results already achieved to realise that this 
new department will be a most productive 
investment. 

The report is a fine example of British 
technology and science at their best. For 
that reason we must regret that here and 
there it is indicated that a_ particular 
investigation has been held up for lack of 
staff. ‘There is, of course, a general short- 
age of research workers. But it must be 
hoped that this notable British contribution 
to world food problems—problems that in 
any case concern Britain most acutely, for 
she must import at least 50°(, of her diet 

will never be seriously curtailed for lack 
of man-power or facilities. 

D.P.H. 


John Innes Institution 

Forty-first Annual Report. Pp. 41.  Pub- 
lished by the Institution, 1951, 3s. 

The year 1950 was a milestone in the 
history of the John Innes Horticultural 
Institution, when a move was made to a 
new home at Bayfordbury in Hertfordshire 
after 40 years in Merton, Surrey. Bayford- 
bury is an 80-room mansion with an estate 
of some 400 acres, and here the Institution 
will be able to spread itself—a change from 
the somewhat cramped quarters at Merton. 
Although the move disrupted a certain 
amount of the work, this 41st annual report 
is as full and varied as ever. 

The Institution is divided into the four 
principal Departments of Cytology, Gene- 
tics, Pomology and Garden Research. 
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In the Cytology Department, work has 
been carried out on the chromosome history 
of the roses and chrysanthemums. It is at 
this Institute that the National Rose Collec- 
tion can be seen. 

In the Genetics Department, the tech- 
nique for self-fertility mutations has been 
applied to sweet cherries, apples and pears. 
A survey of the Cruciferae has shown that 
self-incompatibility occurs throughout the 
family and a more detailed study is being 
made with the turnip. Mutation, male ster- 
ility and selection have also been studied. 

Tomato breeding by the Pomology 
Department is being directed towards the 
production of new and improved varieties. 
A collection of different physiological races 
of the fungus Cladosporium, which causes 
leaf mould, from a number of places in the 
United Kingdom has been made. So far 
the strains from Lancashire appear to be 
the most virulent, having been found to 
infect hitherto resistant strains. 

Work with the radio-active isotope P,, 
on potatoes has resulted in a study of the 
uptake and distribution of phosphorus 
being made and the maximum doses 
ascertained. ‘The secondary growing points 
have been found to accumulate less phos- 
phorus than the primaries, which are killed. 
‘Tubers developed from these secondaries 
are being grown on this year for further 
observation. 

Research on cultivation was resumed in 
a limited way in the spring of 1950 after 
having been brought to a standstill in July 
1949 as a result of the Institution’s removal. 
Several interesting results came from 
studies on artificial illumination of seed- 
lings. From experiments it is concluded 
that the use of artificial illumination is 
likely to be confined to the raising of seed- 
lings in the early stages of growth; large 
numbers can then be packed under the 
lamp. ‘The immediate effect of the light 
is to improve the health and vigour of the 
seedlings and accelerate their rate of 
development. 

Experiments to find a satisfactory ‘ buf- 
fer’ in sand cultures, where differences in 
pH and nutrient content are more critical, 
have been carried out. It has been found 
that improved growth and yields can be 
obtained by adding suitable materials to 
the basic sand mixture. Peat has been 
found to be outstandingly useful in this 
respect. Experiments in this subject are 
still going on and cannot be regarded as 
completed yet. 

The foregoing paragraphs have men- 
tioned only a small proportion of the 
improved work carried out at the Institu- 
tion and the report in full will be well 
worth the attention of horticulturalists 
everywhere. 


50 Years of British 
Standards 


An exhibition of British standards, 
organised by the British Standards |n- 
stitution, was opened on June 18 by the 
Rt. Hon. R. G. Strauss, Minister of 
Supply. Representatives of standards 
associations from 24 countries and the 
International Organisation for Standard:sa- 
tion were present and remained guests of 
the B.S.I. for the rest of that week. 

The exhibition, held at the Science 
Museum, South Kensington, for ten days, 
was part of the Institution’s Golden Jubilee 
celebrations and the first of its kind ever 
staged. The story of how standardisation 
has helped to increase production efficiency 
in 50 industries was told by means of 
charts, diagrams, photographs, working 
models and full size exhibits. 

Besides standardising types and sizes of 
materials and products, thus reducing an 
unnecessary variety, the Institution has 
set up uniform standards of performance 
for various materials, methods of testing 
and sampling, codes of practice for instal- 
ling and maintaining plant and glossaries 
of symbols, terms and nomenclature. 

The value of the work of the B.S.1. was 
emphasised by Mr. Strauss when opening 
the exhibition; he mentioned that over 60 
industrial committees are served by the 
B.S.I., on which 13,500 people have 
voluntarily sat. 

The agricultural engineering industry is 
co-operating with the British Standards 
Institution in developing a programme of 
standardisation. Standards in connection 
with both agricultural tractors and imple- 
ments lave already appeared, and work is 
now in progress on the preparation of 
further standards for implements to ensure 
that they can be fitted to different typ<s of 
tractors. Exhibits by the Agricultural 
Engineers’ Association in this section of 
the exhibition illustrated the British Stan- 
dard test for agricultural tractors, which is 
directly comparable with the well-known 
Nebraska tests to which American tractors 
are subjected. It ensures that the farmer 
can choose the correct types of tractor for 
his work and make an accurate assessment 
of reliability. 

Also shown were parts of agricultural 
mowers made to B.S. 1562, compared with 
the large variety of types formerly pro- 
duced. A portion of a fencing unit, with 
insulators and pylons, was shown to illus- 
trate compliance with B.S. 1222, which 
ensures that the energy.supplied to the 
fence is so limited and controlled that it 
will not involve danger. Drawbars, belt 
pulleys and other tractor details in accot- 
dance with B.S. 1495 were also shown. 
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{je special position of sodium as a 
plant nutrient has been discussed in 
a previous article (WoRLD Crops, 1950, 
2, 8, 333-336). The particular use of salt 
as a fertiliser merits separate and rather 
wider treatment. Salt, or sodium chloride, 
is a relatively cheap mineral found in many 
countries. Considered in terms of plant- 
food content, it is far more attractive than 
many agriculturists suppose, for both 
sodium and chlorine are ‘ beneficial ele- 
ments’ and salt is totally composed of 
these. It may be felt, and perhaps cor- 
rectly, that the major contribution salt can 
make is to provide sodium to those crops 
which respond profitably to this element, 
and that the provision of chlorine is a 
relatively minor function. Even from this 
angle salt must still be regarded as a con- 
centrated fertiliser, for it contains 39°, of 
sodium, or (expressing this along the same 
lines as potash in potassic fertilisers) 53°, 
of soda (Na,O). In practice, however, 
salt in the state of refinement suitable for 
application to soils will generally contain 
a few per cent. of moisture. 

Our comparatively recent recognition of 
salt as a specific fertiliser for sugar bect 
is almost a minor event in the long history 
of it as a soil amendment. ‘The use of salt 
as a manure is referred to in the Bible, 
it is mentioned by Virgil and Cato, it was 
well known to the early German and 
Spanish farmers, and it was copiously 
written about in the farming literature of 
16th, 17th and 18th century England. 
Writing in 1839, Cuthbert Johnson, well 
known in his time as an authority upon 
manures and fertilisers, said: ‘ It would be, 
perhaps, difficult to name any other sub- 
stance in the catalogue of modern fertilisers 
whose powers have been so often disputed 
as common salt.”! 


Historical 


The development of salt as a fertiliser in 
Europe was greatly handicapped by taxa- 
tion. In 1698 a war tax was imposed upon 
English salt and its price rose from 6d. 
a bushel to more than £1 a bushel; this 
tax was not repealed until 1823. Although 
salt was considerably used by farmers until 
the tax put it beyond their economic reach, 
much of the practical ‘ know-how’ was 
lost during the long period of high and 
artificial cost. The cost factor would also 
seem to have been prohibitive in France 
and Germany during the 19th century. 
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Salt as a Fertiliser 


D. P. HOPKINS, B.Sc., F.R.LC. 





Salt has for long been regarded as a 
soil ameliorant. In a_ previous 
article in Worup Crops, Mr. 
Hopkins reviewed the general posi- 
tion of sodium as a plant nutrient. 
Below, he considers the special case 
of sodium chloride, describing why 
it fell into disuse as a fertiliser for 
some time, and discussing the 
recent 


reasons for the recru- 


descence of interest. 





Robert Falk, in an essay upon salt dated 
1863, said: ‘Salt would be far more 
extensively used in these countries (France 
and Germany) if it was not for the heavy 
duty in the first and a Government 
monopoly in the latter, enhancing the price 
to about tenfold what it is in England.’ 
However, the repeal of the tax in England 
in 1823 stimulated a powerful revival of 
the use of salt as a fertiliser. Many farm 
tests, albeit of a crude kind, are reported by 
Johnson and Falk.? One notable generalisa- 
tion put forward by Johnson was as follows : 
‘On heavy lands the use of salt has never 


been so strikingly advantageous as upon the 
lighter, more thirsty upland soils.’ It was 
believed then (1839) that this was due to 
the hygroscopic properties of salt, that it 
acted as a moisture ‘ magnet’ in dry soils. 
Modern knowledge of the functions of both 
sodium and chlorine as beneficial nutrient 
elements can provide more likely explana- 
tions, as will be seen later. 

There is, too, modern evidence for the 
extent to which salt was used a century or 
so ago. In the 1950 Journal of the Royal 
Agricultural Society Sir James A. Scott 
Watson, surveying English farming in 1850- 
51, has written somewhat disparagingly 
of the 19th century farmers’ use of salt: 
‘It is difficult to explain the widespread 
use of common salt as a fertiliser, since 
sugar beet was not grown and mangolds 
still occupied only a small fraction of the 
root area.’ In truth, however, the benefits 
of salt are not difficult to explain. ‘Turnips 
have also been proved to be a sodium- 
responsive crop; so has wheat and under 
potash-deficient conditions, barley and oats. 
‘These crops were heavily grown then, even 
if sugar beet and mangolds were not. 


Effect of other fertilisers 


With the vigorous development of other 
fertilisers, e.g. superphosphate, nitrate of 
soda, sulphate of ammonia, potash salts, 
kainit, etc., the 1gth century farmer’s in- 





Spreading salt from a spreader towed behind a tractor avoids damage to the soil 
structure when wet, which may occur when lorries are employed 


Bil 















































=JO$ § S73 s299~—, 





— = 






Ji ee ee 


—are 


-7emewmse fF 


terest in salt undoubtedly fell away. It 
might well be noted, however, that sodium 
was being applied to crops in substantial 
quantities during the period when Chilean 
nitrate of soda was the major nitrogenous 
fertiliser. Later, from about 1870 onwards, 
the introduction of German potash took 
place. Here again sodium, and this time 
in the form of salt, was considerably applied 
to crops, since the low-grade potash salts 
and kainit then used often contained more 
sodium than potassium chloride. Our con- 
temporary 50 to 60°, muriate of potash is a 
2oth century development; even as late as 


1939 kainit was still a popular form of 


potash. ‘Thus, although salt as such was 
decreasingly used from 1850-60 onwards, 
sodium or salt was still incidentally sup- 
plied to many fertilised crops. 

There was an artificial revival of interest 
in salt during the 1914-18 war. Erratic 
results were obtained using salt as a sub- 
stitute for potash. ‘Though there were 
some successes, salt, on the whole, earned 
discredit rather than credit from this 
period. It may possibly be argued that 
salt had a unique opportunity to prove its 
virtues and that since it failed to do so 
those virtues must be somewhat doubtful. 
But salt was then applied to crops with 
high potassium requirements and not to 
those crops which we now have good 
reason to regard as sodium-responsive. 
Some of the potato crop successes with 
salt as a substitute for potash were due to 
residual potassium in the soil being released 
by the heavy inflow of sodium. Such an 
effect could not be repeated season after 
season, nor could it be shown at all on some 
soils. But it is hardly logical to give a dog 
a bad name because it fails to catch mice 
as ably as a cat. 


Salt and sugar beet 


It was undoubtedly this atmosphere of 
discredit which so extraordinarily delayed 
salt’s recognition as a fertiliser for sugar 
beet. ‘This outstanding and specific case 
of salt’s fertilising properties was dealt with 
in the former article (see earlier reference) 
and it has rapidly become well known. It 
seems more useful at present to consider 
the development of salt as a fertiliser for 
other crops. It is not sufficient to put salt 
into a special compartment labelled ‘ sugar 
beet and mangolds ’ and ignore its possible 
relationships with other farm crops. In the 
N.A.A.S. Quarterly Review (1950, 10, 88- 
g!) a contributor urged that ‘ sodium has 
many functions to perform in agriculture, 
and, although our knowledge of them is ad- 
vancing, much more research is required if 
the fullest use is to be made of the large 
deposits in the form of salt that lie buried 
beneath the soil of England.’ 
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A modern triple-effect salt evaporator, 

producing from purified brine a fine 

cube salt suitable for mechanical 
spreading 


Salt and other crops 


The long-term plot tests of Harmer* in 
America have provided the most com- 
prehensive study of different crops’ re- 
sponses to sodium. It must be remem- 
bered, however, that this work was con- 
ducted upon highly organic (“ muck ’) soils 
and not upon soil types normally used in 
farming. Such soils are lower in sodium 
content than clay soils; on the other hand, 
light soils are likely to be just as low in 
sodium content and their general status of 
nutrient availability will almost certainly 
be inferior to that of humus-rich soils. In 
short, the sodium responsiveness of crops 
on heavy soils may be less than in the 
American plot tests, while on light soils 
it may well be greater. ‘To recall data given 
in the earlier paper, Harmer classified 
crop-sodium relationships as follows: 

(1) Large response even when potash 
supply ample: mangolds, the beet crops, 
turnips. 

(2) Slight to medium response when 
potash supply ample: cabbage, kale, rape, 
peas, wheat. 

(3) Slight to medium response when 
potash supply deficient: barley, oats, 
millet. 

(For present purposes crops more 
usually grown in market gardens have been 
omitted.) ‘The above are the farm crops 
most likely to derive some benefit from 


salt dressings, and they would seem, the re- 
fore, to be those crops at which furt yer 
research can best be aimed. 


Salt and cereals 

The position of wheat is particularly 
interesting. It is often grown upon light 
soils, which are notoriously potash-de- 
ficient, although a regular supply of potash 
is not always given to them. Whilst 
sodium has a function to perform in its 
own right, it may well be able to expand 
that function where wheat is grown under 
potash deficiency conditions; the second- 
ary abilities of sodium may come into 
operation, 7.¢. its ability partially to replace 
potassium in plant metabolism and to dis- 
place fixed potassium from soil complexes. 
That a dual or triple role is possible is 
suggested by the fact that oats and barley 
appear to give a less definite response to 
sodium per se, but nevertheless respond to 
sodium when potash is deficient. Nor do 
these deductions about the major cereal 
crops rest upon modern American research 
alone. They agree remarkably well with 
the 1839 generalisation of experience quoted 
earlier—that in 19th century English farm- 
ing salt proved more beneficial on thin, 
light soils than upon heavy soils. It might 
be added here that the American classifica- 
tion of barley as sodium responsive only 
under potassium-deficient conditions does 
not square with British opinion. ‘Tl’. Wal- 
lace* has described barley as a sodium- 
loving plant; and even during the period 
of declining salt use many farmers con- 
tinued to dress their barley with salt. 


Effect of chlorine 

In considering the possibilities of salt 
as a cereal fertiliser, however, attention 
should not be exclusively directed to its 
sodium content. Chlorine, though also un- 
classifiable as an essential element, is cer- 
tainly another member of the beneficial 
group. In 1938 McMurtrey and Robinson 
studying neglected nutrients, came to the 
conclusion that chlorine acts as a_base- 
carrying vehicle in the solution assimilated 
by the plant.* At about the same time Sir 
John Russell® concluded that the chloride 
ion kept the leaves ana stems of plants 
more turgid ana, possibly by increasing 
the concentration of the cell sap, reduced 
the rate of water loss by transpiration. 
Also, it tended to hasten maturity, a point 
of advantage for a crop like barley. ‘l"hese 
indications give further support for the 
view that salt dressings will be particularly 
profitable when cereals are grown upon 
thin, light soils. One of the cropping dis- 
advantages of such soils is their drought 
risk in dry summer periods; here it is the 
chlorine rather than the sodium salt 
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which seems to offer help by enabling the 
plait to maintain its metabolic functions 
on -maller water requirements. Again the 
old records of experience are in agreement ; 
though the early advocates of salt ascribed 
its benefits in times of drought to its purely 
physical property of absorbing moisture 
readily, an unlikely explanation for such 
supplies of moisture would, in any case, 
be within the reach of growing crops. 


Effect of sodium on clays 


A practical objection that might well be 
raised to the regular use of salt on farm 
soils is the deleterious effect of sodium upon 
clays. This trouble—the formation of 
sticky and less workable clays—was well 
known in the days when nitrate of soda 
was the principal nitrogenous fertiliser 
used. It is exceedingly doubtful whether 
the objection is still valid today, when lime 
is more generally and liberally used. A 
satisfactory calcium status should prevent 
the formation of sodium clays. In any 
case, the circumstances would not seem to 
arise for lighter soils. Another and much 
less logical objection arises from the well- 
known use of salt as a weed-killer. In the 
1gth century a good deal of resistance to 
the idea of using salt as a fertiliser was 
based upon this point. ‘The answer is, of 
course, that any readily soluble substance 
can be toxic to plant life if it is used at 
excessive rates, since the soil solution be- 
comes too concentrated for assimilation to 
be possible. Sulphate of ammonia, for 
example, can be used for the same purpose, 
and salt’s old-established position as a 
weed-killer is simply based upon the prin- 
ciple of physico-chemical toxicity through 
excess. (It is not without interest, how- 
ever, to record that attempts have been 
made to use salt solutions as selective weed- 
killing sprays for crops which are gross 
sodium feeders, e.g. sugar beet and man- 
golds. ’) 


Rates of application 

In the absence of controlled field in- 
vestigations it is not possible to say what 
rates of salt dressing or even at what times 
of application they are likely to be most 
beneficial. Sugar beet research has led to a 
general view that up to 5 cwt. per acre 
should be spread some weeks before 
sowing; to apply such a dressing close to 
sowing time invites a risk to germination 
owing to the concentration of the soil 
solution. Because this practice has been 
found to suit the case of sugar beet, we 
cannot assume, however, that it will also 
suit other crops. Sugar beet’s capacity to 
assimilate sodium is exceptionally high. 
Lesser rates of salt dressing will probably 
Provide other crops (except mangolds) with 
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all the sodium they can advantageously 
utilise; and it might be possible to apply 
smaller dressings per acre at times much 
closer to seed sowing, or even to incorporate 
salt with other fertiliser materials. Top- 
dressings of salt at 1 or 2 cwt. per acre 
may be useful where drought-resisting and 
maturity-hastening functions of the chlor- 
ide ion are likely to be significant. If a 
wider investigation of the fertiliser uses 
of salt is attempted, it must certainly not 
be restricted to the pre-sowing 5 cwt. per 
acre ‘ recipe’ which has become the stan- 
dard practice for one specific crop. In any 
case, the yield response must be economic; 
for other farm crops, with a less remunera- 
tive end-product than sugar, the 5 cwt. per 
acre quantity may be too costly despite the 
cheapness of salt. 


Salt and vegetable crops 


Nothing has been said here about the 
vegetable crops that respond to salt, while 
some of the responsive farm crops—kale, 
rape, peas, cabbages—have only been men- 
tioned by name. ‘The field open for 
experiment and enterprise in this connec- 
tion is wide. While farmers’ own tests are 
generally inadequate as scientific evidence 
because there is insufficient time in ordin- 
ary farming for the necessary checks and 
controls, there is no reason why dressings 
of salt should not be moderately applied to 
trial sections of a crop. A volume of 
practical evidence of this kind might well 
stimulate a greater amount of research 
station study. It should not be forgotten 
that farmers persisted for years in using 
salt for mangolds, although modern science 
had never vindicated this practice. Re- 
search did not discover this benefit of salt 
it merely confirmed it. As a result of the 
earlier article on sodium as a nutrient, the 
writer has received letters from farmers 
who have reported private successful ex- 
periments with salt. In particular, a far- 
mer in the United States has reported 
exceptional yield responses of wheat and 
pasture grass from using salt at as much as 
800 Ib. per acre; he has also used sodium 
carbonate as a fertiliser with considerable 
success. 


Salt on grasslanc 

The value of salt as a fertiliser for grass- 
land also calls for special investigation. 
Little work seems to have been done on the 
sodium response of grasses. On the other 
hand, the importance of sodium as an 
essential mineral element in animal nutri- 
tion is well established. In some areas of 
England, notably in Cheshire, the applica- 
tion of salt to pastureland is a traditional 
practice. ‘The unusual work of Verdeyen in 
Belgium on the relationships between the 


mineral content of grass and fertiliser 
applications may have considerable bearing 
upon the usefulness of salt. He has sug- 
gested that the total capacity of plants to 
hold mineral nutrients is limited within a 
narrow range; experiments based upon 
this hypothesis have shown that high 
potassic fertilising of pasture grasses leads 
to serious nutritional disorders in grazing 
herds. One broad conclusion, or indica- 
tion, therefore, is that the mineral balance 
supplied to fodder crops must not be 
‘forced’ too far away from the mineral 
balance required in animal nutrition. ‘The 
anomalous position of sodium—essential 
for animals, but beneficial and not essential 
for plants—and the precisely similar posi- 
tion of chlorine are strong arguments for a 
special study of salt as a grassland fertiliser. 


Conelusion 


In conclusion, it might be said that there 
is an abundance of salt in this country, and 
in many other countries, if its greater use 
in agriculture is required. One post-war 
development in Britain is the direct spread- 
ing of salt in bulk along the lines of lime- 
spreading. (A century and more ago the 
broadcast application of mixtures of salt 
and lime was a popular practice in England ; 
as far back as 1688 Christopher Packe 
wrote: ‘... for the enriching of poor and 
barren land it is the cheapest of all mixtures 
and it is most easy to be done; for any 
ploughman having but once seen it done 
may be presently able to manage it.’) ‘The 
salt reserves of Britain have been estimated 
at 15,000,000,000 tons at least, and it was 
concluded by the Mineral Development 
Committee that the present salt-producing 
areas can provide ample reserves for all 
foreseeable needs. Most of the British 
salt produced is obtained from brine and 
dried; a relatively small tonnage is directly 
mined as rock salt. ‘he brine-derived salt 
is usually much whiter in appearance, rock 
salt generally being discoloured by marl- 
type impurities. 
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View looking down the sixth avenue towards the main entrance at the end; 
altogether there were 13 avenues 


The Cambridge * royal’ 


Opened in Perfect Weather, the 1951 Royal Show 


Drew More Crowds than Last Year 


HE Royal Agricultural Society of 
England’s 112th show was held this 
year at Cambridge from July 3 to 6. Larger 
and more varied than ever, the show 
covered 150 acres, including 70 acres of 
stand space for exhibitors who showed 
everything the farmer could want from the 
largest crawler tractor to baler twine and 
bull rings. ‘Together there were five miles 
of livestock and machinery sheddings and 
10 miles of avenues between the exhibits. 
This was the fourth ‘ Royal’ to be held 
at Cambridge. In fact, the R.A.S.E.’s 
second ‘County Meeting’ was held in 
Cambridge in 1840, occupying five acres 
on Parkers Piece, then the county and 
University cricket ground. ‘The show was 
next held in Cambridge in 1894 and, more 
recently, in 1922. 

The show opened in perfect weather and 
there was, fortunately, no repetition of last 
year’s wet weather at Oxford, when it 
poured continuously during the day before 
the opening and most of the avenues were 
transformed into quagmires before the 
visitors had arrived. 


Grand Ring 

Each day in the Grand Ring (200 x 
100 yd. in area) and the smaller rings 
around it judging of livestock took place 
with, every day except the first, parades of 
prize-winning livestock. Other events in- 


34 


cluded musical and activity rides by the * 
Metropolitan Mounted Police, jumping, 
four-in-hand coaching teams, parades of 
tractors, heavy horse teams, pit ponies, fox 
hounds and beagles, and demonstrations of 
sheep dog working. ‘The tractor parade 
included the Ivel agricultural motor, which 
was built in 1g02 and exhibited at the 1903 
Royal Show. ‘This is a_three-wheeled 
machine, having no radiator but a 30-gal. 
tank in the cooling system; a massive cone 
clutch gives one forward and one reverse 
speed. ‘The machine caused much interest 
as it circled the ring with its 25 modern 
counterparts. 


Educational exhibits 

The forestry exhibition included speci- 
mens of timber, trees and shrubs and, 
among the competitive entries, field gates 
made from home-grown timber and fences. 

‘The Educational Section of the Ministry 
of Agriculture covered 1} acres and, as 
described last month, its main theme was 
how to give crops and livestock a good 
start. Plots demonstrated manuring, seed 
dressing, weed control, etc., and livestock 
exhibits showed the effects of rearing cattle 
on different levels of nutrition. Adjoining 
this exhibit was the National Institute of 
Sigmund Pumps Ltd., overhead irri- 

gation specialists 
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Transplanters (Robot) Ltd. displayed a 
distinctive sign over their stand 


Drake and Fletcher Ltd. showed their 
range of spraying equipment 





Fertosan Ltd. market an organic com- 
post maker 
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Agricultural Botany’s stand, where plant 
breeding and seed testing methods were 
explained. 


Visit of the Queen 


On the third day of the show Her 
Majesty the Queen paid a visit and was 
escorted round the grounds. On the open- 
ing day the Princess Royal and the Duke 
of Gloucester both visited the show and 
watched some of the stock judging taking 
place. 

The number of overseas visitors who 
visited their own special pavilion was re- 
ported to be larger than last year and 
agriculturists from many countries saw 
the cream of British farm livestock and 
machinery in a perfect setting. 


Seventy Acres 
of Machinery 
A the show there was the usual 


galaxy of agricultural equipment and 
machinery, the stands covering nearly half 
the showground, an area of some 7o acres. 
Many of the machines were shown in 
motion and the brightly painted colours 
added a show note to the whole display. 
By contrast with the wide and compre- 
hensive range of modern tools used by 
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the contemporary farmer, one of the stands 
showed a display of implements used about 
a century ago and in this year’s tractor 
parade a 1g02 internal combustion tractor 

one of the earliest made——paraded with 
the models of today. 


Silver Medal winners 

Incidentally, various foreign makes of 
tractors were eligible for the tractor parade 
this year, an innovation which broadens 
the already wide range of exhibits to be 
seen at the show. ‘Twenty entries were 
accepted for final judging for the Silver 
Medal and for the first time a perpetual 
trophy was awarded to Gascoignes Ltd.’s 
Rotor-Freeze as being a machine of ex- 
Other machines which 
received Silver Medals were Harry 
Ferguson Ltd.’s mounted reversible plough 
and Rotary Hoes Ltd.’s Howard potato 
haulm pulveriser. Granted re-entry next 
year after further developments were : 
Christy and Norris Ltd. (fibrejector ham- 
mer mill); H. Leverton and Co. Ltd. 
(pea cutter and swather) ; Ransomes, 
Sims and Jefferies Ltd. (mounted re- 
versible plough). 


ceptional merit. 


It would be impossible to give an account 
of all the equipment to be seen on the 
700-odd stands in ‘the space available and 





Four of the larger stands at the Royal Show: International Harvester, Ransomes, Sims and Jefferies, Fordson and 
(bottom right) the Turner Manufacturing Co. 


so the following have been singled out as 
being representative of this magnificent 
show. 


A few of the stands 

Among the heavy tractors was seen 
Vivian Loyd & Co.’s ‘ Dragon’ 
which was introduced at the last Smith- 
field Show. It has been exported to most 


tractor, 


countries in the world, including North 
and South Africa, Australia, Venezuela, 
Portugal and her colonies, Egypt, Syria, 
‘Turkey, Fiji, etc., both as an agricultural 
and industrial version. Additional equip- 
ment now includes power take-off and 
pulley, winch, bull angledozing equipment 
and lighting sets. Also shown on. this 
company’s stand was the Loyd rotary motor 
sickle, capable of cutting coarse grass, 
bracken, brambles, etc. It is fitted with a 
Villiers two-stroke engine and priced at 
£46 15s., ex works; an additional fitment 
is a circular saw. 

At Messrs. McCall & Co.’s stand a new 
piece of equipment, the ‘'T.L.’ portable 
air heater, was exhibited, together with the 
‘'T.L. mobile crop and grain drier. ‘The 
air heater is designed to meet the con- 
siderable need for a portable heat generator 
for grain drying and general heating and 
drying purposes. 
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The unit is mounted on a two-wheeled 
trailer and the heat is generated by a 
‘'T.L.’ oil burner incorporating controlled 
air dilution of the combustion products. 
The heated gases are delivered at a rate of 
5,000 ft. per min. at pressures up to 2 in. 
water gauge and at temperatures up to 
400 F. The unit is normally fitted with a 
4-h.p. Diesel engine. ‘The fuel consump- 
tion is from 1 to 2 gal. per hour, giving a 
maximum heat output of 200,000 B.'Th.U. 
per hour. Highest possible thermal efh- 
ciency is obtained by the mixture of the 
combustion gases and dilution air, as there 
are no heat losses. Larger sizes are in the 
process of development. 

A new machine of Pest Control Ltd. 
and entered for the Silver Medal com- 
petition was the P.C.L. ‘ Rotoflail.’ ‘This 
is a new machine for disintegrating un- 
wanted vegetables to form humus. ‘The 
resulting broken up mulch quickly rots and 
becomes easy to plough into the land. 

The machine consists of a flail assembly 
made up of a rotor shaft mounted in sealed 
bearings and carrying 108 solid rubber 
flails. ‘The drive is arranged from the 
tractor power take-off and transmitted 
through a universal power shaft and coup- 
lings to the rotor shaft through a reversible 
gearbox and chain and pinion assembly, 
giving a speed of 700 r.p.m. 

The flails give a swathe width of 7 ft. 
and a height adjustment of o to 8 in. ‘The 
machine, which is on two pneumatic 
wheels, weighs 1,500 Ib. and is to ft. long 
by about 8 ft. wide. Its height is 42 in. 

The large Ford Motor Co. stand alsu 
had a wide range of tractors, including the 
various models of the Fordson Major 
tractor, a good selection of modern im- 
plements and a number of Thames com- 
mercial vehicles. 

As mentioned last month, the new 
mounted disc plough was shown in its 
two- and three-furrow models. Also shown 
was the ‘ F-R” single-furrow deep digger 
plough, a description of which appeared in 
our account of the Smithfield Show last 
year. ‘The Fordson steerage hoe was 
shown equipped with new Hudson twin 
disc hoes, which attach to the Fordson 
toolbar by two bolts only. 

Other implements shown included the 
spring-release tine cultivator, the three-row 
ridger and the root harvester. 

The Wild gang seeder, designed for 
direct attachment for the power lift of 
four well-known tractors, was seen at the 
stand of M. B. Wild & Co. This is avail- 
able in four-, five- or six-row forms, each 
of which can be raised clear off the ground 
while the tractor is turning on the headland 
or being driven to and from the field. 
According to whether the machine has four, 
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five or six rows, the range of spacing be- 
tween rows can be altered from g to 33, 
23 or 20 in. Four seed selection plates 
enable all seed sizes to be sown. 

Many crop protection product firms dis- 
played their products and machinery. 

The R. Wells Agricultural Group 
showed their atomising sprayer and duster, 
which sprays liquid, powder or both, re- 
quiring only one man to operate it. Other 
ranges of ‘ Arwell’ atomisers designed for 
dealing with trees, shrubs, lawns, row 
crops, etc., were also on show. 

Another new sprayer, mentioned in this 
journal two months ago, attracting some 
attention was Drake and Filetcher’s 
‘ Minicrop’ sprayer for applications from 
5 to 100 gal. per acre. 

The chief item in the display of Messrs. 
Sigmund Pumps Ltd. was their ‘stip’ unit, 
a tractor irrigation pump mounted on a 
two-wheel trolley and fitted to the tractor, 
which can be released for other duties 
merely by loosening one coupling without 
disturbing any pipes or other fittings. ‘The 
makers claim that this pump can be used 
for overhead fire-fighting and general- 
purpose pumping. 

Rotary Hoes Ltd. exhibited their usual 
range of tractor attachments and also the 
Howard Rotavator ‘ Gem’ and ‘ Bantam.’ 
‘The new Howard potato haulm pulveriser 
received a Silver Medal this year. 

‘Transplanting machinery of all shapes 
and sizes was exhibited at the stand of 
Transplanters (Robot) Ltd. Unit type, 
mechanical, trailer or power-lift models 
with automatic watering and ridge planting 
attachments were to be seen; also large 
machines for planting sisal, sugar cane, 


saplings, etc. ‘This firm also showec a 
range of potato planters and potato planting 
attachments, sugar beet harvester and 
maize planter. 

Massey Harris Ltd. had a large display 
area in the centre of the show ground filled 
with the familiar red machines of their wide 
range: tractors, large and small, combine 
harvesters, fertiliser distributors, hay- 
making equipment, seed drills and many 
other implements were to be seen. Simi- 
larly, International Harvester Co. had a 
stand full of a wide range of machinery, 
including ‘ Farmall’ tractors with various 
mounted implements. 

The ‘ Radio Ferret ’ was to be seen on the 
Wolsley Sheep Shearing Machine Co.’s 
stand; this was entered for the Silver 
Medal competition. Much interest was 
displayed in the new portable electric 
fencing equipment, which speeds up the 
business of moving the fence forward every 
day when folding grass, kale, etc. 

Ransomes, Sims and Jefferies Ltd. 
had three stands at the show, the main one 
showing their range of ploughs (including 
the new mounted reversible plough), 
sprayers and other equipment. 

One of the small stands which received 
much attention from visitors was that of 
Edward Curran Engineering Ltd., show- 
a Slade-Curran tray-type grass drier having 
an output of 2 cwt. per hour. A small but 
versatile tractor, the ‘ Colwell,’ was shown 
by Dashwood Engineering Ltd. ‘his 
garden tractor can be equipped for hoeing, 
cultivating, spraying, hedge cutting, dust- 
ing, seed broadcasting and lawn mowing. 

It would have been virtually impossible 
for anyone to have visited all the 700 stands 





Messrs. Drake and Fletcher’s ‘ Minicrop’ crop sprayer at work. This is the 
latest of the D. & F. range of spraying equipment 
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The four-row ‘ Wild’ gang seeder for direct attachment to the power lift seen 
in the raised position for turning on headlands or transport 





The P.C.L. Rotoflail with rear cover removed to show the rotating rubber flails 
being set in motion as the operator engages the tractor p.t.o. 
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Part of the large Ministry of Agriculture exhibit. This year’s theme was ‘ giving crops and livestock a good start’ 


at this magnificent show in the course of 


one day, particularly as there were so many 
other attractions in the livestock side and 
in the Grand Ring. However, with the 


help of the catalogue and, in the case of 


overseas visitors, the staff at the Overseas 
Pavilion, everyone was able to see the par- 
ticular items in which they were interested 
fairly easily. 





High Protein Silage 


A system of pre-treating green crops for 
silage, developed in Norway some 15 years 
ago, was demonstrated recently by Silo- 
rators Ltd., distributors of a machine 
which lacerates and blows material into 
the silo in one operation. 

Grass or any other suitable green crop 
is fed through a hopper into the machine, 
where it is bruised and lacerated between 
a heavy fan and lacerating ring before 
being blown through a ducting system to 
pit or tower silo. ‘The lacerating ring, 
which has 11 large teeth about 1/ in. wide, 
curves round the inside of the fan housing, 
partially covering the outlet orifice to the 
ducting. ‘The fan revolves at 2,000 to 
3,000 r.p.m. and, working in conjunction 
with the lacerating ring, splits and bruises 
the material. ‘The amount of laceration 
can be adjusted by altering the position of 
the lacerating ring. ‘Thus, mature grass 
can receive more than young succulent 
material. 

This method of pre-treatment, it is 
claimed, creates favourable condition for 
rapid fermentation and correct bacterial 
action. Consolidation is simple, and 
trampling down in the silo is to a great 

extent obviated because much of the air 
is excluded by the laceration process. In 
this way the material is ‘ sealed’ and the 
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temperature is reportedly controlled at 
the ideal point at which butyric acid- 
making bacteria cannot live. Silorated 
fodder with its high-protein content has 
been fed successfully up to 60 Ib. per cow 
per day, together with a small maintenance 
ration. 


At the demonstration, which took place 
a week before the Royal Show opened, the 
machine was driven from a Land Rover by 
a 30-ft. endless belt. A mixture of fairly 
mature grasses and clover of about 60°, 
moisture content was put through the 
machine at a rate of around 4 tons an hour 
at maximum laceration. With a younger 
crop a throughput of 8 tons an hour is 
claimed to be quite easily achieved. 

‘The machine, made by Silorators Ltd., 
of 103 Park Street, London, W.1, is priced 
at {85 and available for immediate delivery. 
The chairman and managing director of 
the company said that a number of overseas 
sales have been made this year, particularly 
in France and North Africa. Special 
ancillary equipment for dealing with roots, 
kale, maize, etc., is also available. 
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Filling a surface silo by means of the ‘Silorator.’ The angle of the deflector 
can be adjusted 





Unilevcer’s Food Research Centre 


oe and members of the food 
industry had an opportunity to inspect 
Colworth Estate, the new food research 
centre of Lever Brothers and Unilever Ltd., 
when a luncheon was given recently at 
Colworth House in Bedfordshire. 

‘The 1,200-acre estate was bought in 
1947 and has been converted into an up-to- 
date, thoroughly equipped centre for work 
on food technology, horticulture and 
animal nutrition, making it the fourth of 
Unilever’s research departments ; the other 
three are at Port Sunlight in England, in 
Holland and in the U.S.A. 
itself now contains chemical, physical and 


The house 


bacteriological laboratories and a library. 
Outside, besides the livestock and _ horti- 
cultural trials, are a pilot plant for vegetable 
and fruit canning and deep-freezing work, 
water softening and effluent disposal plants 
and a boilerhouse, which make the centre 
practically self-reliant for all research work 
requirements. When working at full 
strength Colworth will house 1oo graduate 
scientists. 

All the rooms on the ground floor have 
been converted into a series of chemical and 
physical laboratories and are supplied with 
various services, such as Calor gas, elec- 
tricity, steam, high- and low-pressure water 
and air pressure. ‘The Calor gas installa- 
tion, incidentally, is the largest in the 
country. 

At present work is being carried out on 
problems of vegetable freezing and storage, 
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vegetable protein, browning reaction of 


food under tropical conditions and con- 
sumer reaction to various food products, 
among other projects. 

In the grounds of Colworth research 
activities are as numerous as in the labora- 
tories themselves and on a tour of the estate 
visitors had an opportunity of seeing some 
of them. 

Horticultural trials cover some 30 acres 
of peas, beans and fruit. Workers in this 
section are investigating the optimum 
spacing of peas in the field to obtain maxi- 
mum yield and three row widths are being 
tried (21, 14 and 7 in.), the plants being 3} 
in. apart. ‘These trials have been going on 
for three years and are expected to con- 
tinue for another two. 

‘The best varieties of soft fruit for freezing 
are being sought in the fruit variety trials. 
‘The main requirement here is long maturity 
so that the picking season may be extended. 

‘The four farms of the estate carry cattle, 
pigs and poultry. Some 60 Ayrshire 
heifers, 200 large white « Essex pigs and up 
to 4,000 birds are housed and used for 
research purposes when required, prin- 
cipally for nutritional research. As Prof. 
Sir Frank Engledow, of the Department of 
Agriculture, Cambridge University, said at 
the luncheon, food research is largely a 
field of ignorance and this centre should do 
much to rectify this. 

Among the guests were Viscount ‘T'ren- 
chard, Chairman of the United Africa Co., 


Sir Wallace Akers, Prof. L. Hunter, Prof. 
Brynmoor Jones, Dr. John Hammond and 
Dr. F. R. Banfield, Director of the British 
Food Manufacturing Industries Research 
Association. 





New Vegetable Oil 
Refining Plant 


His Excellency the Acting Governor of 
‘Tanganyika, E. R. E. Surridge, laid the 
foundation stone of the buildings for a new 
plant of Messrs. Victoria Oil Mills Ltd. 
in Mwanza on May 14. 

The new factory represents an important 
step in the industrialisation of ‘Tanganyika. 
It will not only stimulate cottonseed pro- 
duction, but provide a welcome source of 
edible oils. The factory is supplied by 
Bamag Ltd. of London and will represent 
the latest in cottonseed oil refining tech- 
nique. It will include the new _high- 
vacuum non-drip deodoriser which, it 5 
claimed, needs less steam and _ cooling 
water than other deodorisers. 


Company’s New Name 


We have been informed that, with the 
reconstitution of the board of directors, 
the Dorman, Simplex Co. Ltd. « Cam- 
bridge will in future be known as the 
Dorman Sprayer Co. Ltd. 
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Agriculture in Finland 


Part I 





Finland, which is the most northerly country in Europe, has suffered severely from the effects of war, 


while her natural conditions make agriculture more than ordinarily difficult and rigorous. 


Nevertheless, 


and particularly during recent years, she has made remarkable progress in her agricultural development, 


which is well worth attention from other more favourably placed countries. The following account of 


agricultural conditions in that country is abbreviated from a study, undertaken by Mr. J. M. A. Penders for 


the Food and Agricultural Organisation of the United Nations at the request of the Government of Finland, 


the manuscript of which has been made available to Wortp Crops through the courtesy of FAO. 





INLAND, situated between the sixtieth 

and seventieth degrees of northern 
latitude, is the most northern of all agri- 
cultural countries. Owing to the location 
of the country in relation to the Atlantic 
Ocean and the Gulf Stream, the average 
annual temperature of approximately 1.5 °C. 
is, however, about 6° higher than in most 
countries of the same latitude. ‘The climate 
is a blend of maritime and continental. ‘The 
average annual rainfall is 577 mm. ‘The 
driest season is usually spring. While in 
central and north Finland the temperature 
is the most decisive factor in regard to crop 
husbandry, in south Finland the rainfall, 
and particularly the start of the growing 
season, is most decisive in regard to the 
ultimate maturity of seed crops. 

The growing season in south Finland 
lasts 200 days, in central Finland 180 days, 
and in Lapland 120 days. While the 
grazing season in south-west Finland may 
last about four months, in north Finland it 
lasts barely three months. ‘The farther one 
proceeds to the north the more do cereal 
crops give way to meadows and green 
fodder cultivation; thus in south-west 
Finland meadows cover an area equal to 
only 10°,, of the arable land, and in north 
Finland they cover more than 20°,. 

Crop production, to a great extent, de- 
pends on imported seed, although plant 
breeders, the League of Seed Producers 
and the Government, by fixed prices and 
grants, try to stimulate production of seed 
crops adapted to the Finnish climate, such 
as leguminous fodder crops, early-ripening 
spring cereals, some root crops, including 
Sugar beets, timothy and red clover, the 
latter being important for short-duration 
Pastures. 


Population and economics 


lhe population of Finland is about 
4,000,000. On an average there are nearly 
15 inhabitants per square kilometre, while 
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lifeblood of Finland’s 


economy 


Timber — the 


there is about 0.6 hectare of cultivated land 
and 5 hectares of forest per head. ‘lhe 
last figure ranks Finland as the relatively 
most wooded country in Europe. 

A little less than half derive their living 
from agriculture and in 1948 the value of 
agricultural products in the total national 
output was 20” ,,, that of the forestry 12°/,, 
and of hunting and fishing just below 1°,,. 
Compared with prewar, agricultural export 
has almost ceased, being less than 2°%, in 
1949. Exports of the timber and paper 
industries amount to more than go”... 

Finnish agriculture is largely devoted to 
animal husbandry, two-thirds of the cult!- 
vated area being devoted to fodder pre- 





duction and one-third to bread grains. On 
an average 60°,, of farm income is derived 
from animal products, mainly from selling 
milk, and about 15°, from bread grains. 


Surface 

The total area of Finland is 33,500,000 
hectares, of which 10°;, is covered by lakes 
and inland waters. Of the total land <rea 
of 30,000,000 hectares, about 2,500,000 
hectares, or nearly 10°/,, are devoted to 
agriculture, about 70°,, is covered with 
forests, and about 15°/, is wasteland. 


Resettlement 

Finland ceded to the Soviet Union in 
1945 an area in Karelia of about 4,500,c0o 
hectares with about 300,000 hectares of 
cultivated land, or more than 10°, of the 
total field area of the country. In addition, 
more than 10,000 hectares of cultivated 
land in the Porkela area were leased for 50 
years to the Soviet Union. Nearly 500,000 
persons, or more than 10°,, of the popula- 
tion, and about half of them rural people, 
were displaced. 

In accordance with the Land Procure- 
ment Act of 1945, the Colonisation Section 
of the Ministry of Agriculture was author- 
ised to procure land for the displaced 
population, ex-Service men and _ their 
families, war widows and war orphans en- 
titled to farms and holdings, to establish 
common-property grazing and forest areas 
for smallholders, and to increase the area 
of insufficiently large farms. It was esti- 
mated that this resettlement would involve 
about 450,000 hectares of cultivated land 
and 1,500,000 hectares of forest lands for 
approximately 100,000 approved appli- 
cants. ‘The land is procured from State 
lands, by voluntary purchase or expropria- 
tion from private farms above a certain 
size and from neglected farms. In the 
four years during which the Land Procure- 
ment Act has been in force more than 
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1,500,000 hectares have been procured by 
the settlement authorities, 40°,, voluntarily 
and 60°/, by expropriation. 

Practically all of the displaced agri- 
cultural population, comprising about 
40,000 families, is at present resettled on 
nearly 30,000 farms and 10,000 dwelling 
sites. For smallholders 50,000 new hold- 
ings were created. More than 50°,, of the 
necessary roads—amounting to 8,000 kilo- 
metres—and drainage for 200,000 hectares 
have been completed. In addition, the 
reconstruction of the 16,000 destroyed 
buildings in northern Finland is almost 
complete. In general, the farms are 
equipped by the settlers themselves, either 
with their own resources or through loans 
from co-operative credit societies or the 
State. 


Land ownership and size of farms 


Nearly all farms are owned by the far- 
mers; less than 5°,, are rented. After the 
nation became independent in 1918 a Land 
Reform Act was passed relating to the 
redemption of holdings leased by the 
tenants and later legislation was passed 
governing the redemption of State and 
glebe lands, fishery crofts and land held on 
lease in the State forests. 

During this period, apart from colonisa- 
tion activity, about 120,000 new land- 
owners were created. ‘This moved the 
centre of gravity of Finnish agriculture and 
forestry to the small landowner and the 
independent small farmer with an average 
farm of about 7 hectares of cultivated land 
in 1941. 

After the completion of the Land Pro- 
curement Act of 1945 the predominance of 
small farmers will be even more marked, 
while the number of large farms will de- 
crease considerably; the average size of 
farm will not decrease, but will even 
increase slightly. 

Of the 300,000 holdings, about 75°,, are 
small farms with less than 10 hectares of 
cultivated land, covering about 50°, of the 
cultivated area. Only 0.5°,, of the farms 
have an area exceeding 50 hectares of culti- 
vated land, while farms of 10 to 25 hectares 
comprise 20°,,, covering about one-third 
of the total field area. Excluding about 
60,000 cultivators with less than 1 hectare 
of cultivated land, there are at present 
about 275,000 farmers. 

Most farmers, however, own additional 
forests, so the total size of the farms, 
including the forests, is larger. 


Colonisation and land clearing 


Colonisation before the war was pro- 
ceeding rapidly and was strongly supported 
by the Government. In 1936 a Colonisa- 
tion Act was passed providing funds, set- 
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ting up a Colonisation Section of the 
Ministry of Agriculture and establishing 
local colonisation boards. ‘These measures 
are still in force. 

Land clearing is subsidised by the 
Government. Between the two world 
wars the cultivated area was increased by 
one-third, about 30,000 hectares being 
cleared each year. Since World War II 
more than 100,000 hectares have been 
cleared ; as muchas 40,000 hectares in 1949. 


Soil 

Owing to climatic conditions, there is 
considerable leaching of plant food from 
the surface layers of soil, which need lime 
and fertilisers. Compared with prewar, 
the use of fertilisers has doubled and in 
1949 Finland used nearly 70,000 tons of 
phosphoric acid, 30,000 tons of potash and 
15,000 tons of nitrogen. The goal for 1953 
is 100,000, 30,000 and 30,000 respectively. 

The average use of fertilisers per hectare 
of cultivated land in 1949 was about 30 
kg. of phosphoric acid, 10 kg. of potash 
and 5 kg. of nitrogen. It is planned to use 
nearly 1,000,000 tons of limestone annually 
during the next 10 years, several times as 
much as is used at present. ‘Three super- 
phosphate factories with an annual produc- 
tion of 200,000 tons are unable to meet 
requirements, which are estimated at 
400,000 tons. While the country is self- 
supporting in limestone, all potash and 
nearly all nitrogenous fertilisers must be 
imported, although recently a_ calcium 
cyanamide factory has been built with an 
annual production of 12,000 tons, which is 
also used for industrial purposes. 

Beneath the soil is hard crystalline rock. 
Soil in about 92°;, of the cultivated area 
needs drainage; only 6°, is drained by 
tiles, the remainder being drained by open 
ditches or not at all. Subsoil drainage of 
farms has been subsidised by the Govern- 
ment to the extent of 20 to 50°,, of the 
cost. Development, however, is hampered 
by shortage of tiles, machinery and money 
in the hands of farmers. It was estimated 
that proper drainage will raise crop yields 
from 20 to 25°,,, and the intention is to 
drain to a greater extent. 

About 25°,, of the total area is covered 
with swamps. Soil improvement of private 
forests owned by farmers is carried out by 
the Central Forestry Association (* Tapio’), 
which in the 10 years before the war drained 
250,000 hectares. Soil improvement in 
State forests is the responsibility of the 
Swamp Cultivation Branch of the Forestry 
Board. 


Forests 


Colonisation and resettlement have ex- 
panded the agricultural area mainly at the 





expense of forest lands, which are still 
important to farmers for the extension of 
their cultivated area, as a source of income 
through the sale of wood and to meet farm 
requirements for fuel and building. Of the 
total forest area of 21,700,000 hectares, 
more than half is owned by farmers. These 
woodlands are on the best soils, in the best 
climatic conditions and have the best trans- 
port and marketing facilities for forest pro- 
ducts. Private woodworking industries 
own less than 5°,, of the area. State forests, 
including ‘ protective forests,’ are mostly in 
the north, where climatic conditions and 
transport facilities are less favourable. 
Private forest land is very unequally dis- 
tributed: about 80°/, belongs to farms with 
20 to 500 hectares of forest land, while 
20°,, consists of plots with less than 20 
hectares, though the number of the latter 
is increasing rapidly. Exploitation of pri- 
vate forests is limited by the terms of the 
Forestry Act and the conservation laws. 
Eighteen District Forest Conservation 
Boards, operating under the Board of 
Forestry, supervise the exploitation of 
forests and provide expert advice for 
farmers. 


Agricultural production 

In 1949 Finland was 85°,, self-sufficient 
in foodstuffs, but produced only about 15°, 
of its sugar. Expansion of sugar beet 
cultivation will advance but slowly, owing 
to lack of materials and building and the 
necessity of producing bread cereals. 
During the summer months of 1949 the 
quantity of milk received in dairies ex- 
ceeded that of the corresponding months 
of 1938. The production of meat is ap- 
proaching the prewar output and the pro- 
duction of bacon will probably exceed that 
of 1938. The production of forest in- 
dustries has already reached the prewar 
level, in spite of the fact that the ceded 
territory comprised about 15°, of the pro- 
duction capacity and more than 10”, of the 
raw material resources. ‘Through the 
erection of new plants the output of sul- 
phuric acid and hydrochloric acid is higher 
than before the war. ‘These requirements 
are also raised through the increased ap- 
plication of the A.I.V. method of ensiling 
green fodder and the greater use of super- 
phosphate fertilisers, the output of which 
is also higher. 


Agricultural machinery 


Compared with prewar, the number of 
tractors, which is at present about 1 2,000, 
has increased. However, about one-third 
of these are out of use because of aye and 
wear. There are about 3,000 co-operatives 
for machinery, most of them poss«ssing 
tractors and tillage implements. _\bout 
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Typical of much of Finland is this type of lakeland interspersed with heavily 
wooded islands 


10°,, of them have received Government 
subsidies in the last three years. There are 
about 2,500 milking machines, 35,000 seed- 
sowing machines, 28 combines and 1,000 
grain binders. Because the country is 
sparsely settled, only about 40°, of the 
farms are electrified. 


Crop husbandry 


While the area of cultivated land in- 
creased between the world wars by one- 
third, crop production per hectare also 
increased by about one-third for cereals, 
nearly 100°%, for potatoes and 35%, for 
other root crops, while milk production per 
cow increased by nearly 50°,,. The in- 
crease, which resulted in go%, _ self- 
sufficiency in bread cereals and led to the 
export of animal products, such as butter, 
cheese and bacon, was obtained by in- 
creased use of imported fertilisers and feed- 
stuffs. 

Crop production per hectare (except for 
grassland, where production decreased) in 
the years 1947-49 has increased by about 
15°, compared with prewar years. ‘The 
application of fertilisers has about doubled. 
Average production of bread grains is 
about 1,400 kg. per hectare, of potatoes 
about 15,000 kg. per hectare, and of fodder 
beets about 25,000 kg. per hectare, while 
average milk production per cow is about 
1,900 kg. 

Bread grains are grown on about 500,000 
hectares (20°/, of the total cultivated area), 
grassland covers about 50°.,, feed cereals 
(mainly oats) are grown on 450,000 hec- 
tares (nearly 20°/,), potatoes occupy about 
90,000 hectares, turnips and other root 
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crops are grown on 30,000 hectares. ‘The 
area in oilseeds increased after the war to 
5,000 hectares in 1949 and was expected to 
reach more than 10,000 hectares in 1950. 

Natural meadowlands accounted for 
nearly 50°,, of the total field area at the 
turn of the century, but now cover only 
15%, of this area; most of the best 
meadows are now being tilled. Natural 
meadowlands are only important in nor- 
thern Finland, where pasturage meets 
with difficulties because of the dry spring 
and the early and short summer. In the 
interior and north, however, coarse pas- 
turage and even forest grazing are still 
used for cattle. Because of climatic con- 
dition, ley farming has increased to a fairly 
large extent in Finland and is still ex- 
panding. It is intended to increase the 
production of red clover seed and grass 
species adapted to Finnish conditions, such 
as timothy, and to shorten pasture grasses 
in the rotation. 

Opportunities of extending horticulture 
are limited by climatic conditions. Apples, 
which ripen as far north as latitude 65° are 
the only fruit grown on a significant scale. 
Vegetables account for 0.5°,, of the culti- 
vated area, but the choice of species is 
comparatively small. ‘They are grown ex- 
tensively in urban neighbourhoods in the 
fields, in sheds and in greenhouses, an 
activity which has expanded since the war. 


Animal husbandry 

The number of milk cows, mainly of the 
Ayrshire and the so-called Finnish breed, 
is about 1,000,000. Artificial insemination 
is increasing and as many as 30,000 cows 


are now artificially inseminated annually. 
The health of the cattle is exceptionally 
good; tuberculosis and Bang’s disease are 
being eradicated through Government aid. 
Milk recording is applied to 25°, of the 
cattle by about 1,000 milk recording 
societies. ‘The average number of cows per 
member is eight, which ranks Finland first 
among European countries in the recording 
of small herds. ‘The average for the other 
northern countries is 10. Artificial in- 
semination, milk recording and pedigree 
bull societies are supported by the Govern- 
ment. 

There are about 300,000 pigs over two 
months of age, mostly crossbreeds between 
the large white Yorkshire and the lop-eared 
native breed. To reduce costs and provide 
breeding material co-operative boar-keep- 
ing societies have been founded. 

There are about 300,000 full-grown 
horses above three years old in Finland and 
400,000 colts and foals. ‘This makes about 
15 horses per 100 hectares of cultivated 
land; only a relatively small number of 
Finnish horses, a special breed with good 
qualities, are exported, however. 

Prewar the number of reindeer was 
250,000, but in 1948 there were only 
120,000 one-year-old animals. Reindeer 
raising is subsidised by the State through 
the reindeer associations. It is still a sig- 
nificant means of livelihood in Lapland, 
but where crop cultivation and cattle 
husbandry prevail it is losing importance. 

The number of sheep and goats in Fin- 
land is about 1,000,000 and there are 
approximately 3,000,000 hens. ‘The climate 
is sufficiently cold and dry for the growth 
of good pelts and the breeding of fur- 
bearing animals, mainly silver, blue, red 
and cross-bred foxes, is a not unimportant 
industry. 


Fisheries and home industry 

Lake and river fishing is a subsidiary 
means of livelihood for the agricultural 
population. Coastal fishing in the northern 
part of the Baltic Sea, the Gulf of Finland 
and the Bothnian Gulf is mostly practised 
as a sideline to agriculture. Agricultural 
societies carry on advisory work by en- 
gaging fishery advisers in inland waters 
and the Coastal Fisherman’s League pro- 
vides advisers who are supported by experts 
of the Fishery Society. ‘The Fish Branch 
of the Board of Agriculture supervises this 
work. 

Home industries, such as making chairs 
and other furniture, equipment for recrea- 
tion and fishing, etc., are also carried on by 
the rural population both for their own 
needs and for sale. ‘The country is divided 
into 22 home industry areas, in each of 
which advisory work is given to home 
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industry associations by agricultural so- 
cieties. State control is exercised by a 
special branch of the Board of Agriculture. 


Farmers’ policy and co-operatives 


Finnish farmers founded in 1917 the 
Central League of Agricultural Producers, 
which has 185,000 members in 17 district 
societies and 360 local societies. In the 
Swedish-speaking districts there is a cor- 
responding organisation of about 28,000 
members, ‘comprising about go%%, of all 
Swedish-speaking farmers. ‘Ihe organisa- 
tion is not subsidised by the Government 
and is non-political. Its work is directed 
to questions of customs duties, taxes, trade 
agreements, prices of agricultural products 
and similar issues, on which they draft 
proposals and make representation to the 
Government. The League follows market 
trends in agricultural products and re- 
quisites and broadcasts and issues weekly 
press reports on these matters in addition 
to publishing its own periodical. 

Finland is one of the most advanced 
countries in the world in the co-operative 
movement. ‘The co-operative distribution 
has developed among both urban and rural 
people, the membership amounting to 21°, 
of the total population; 40%, of the 
country’s retail business passes through 
co-operative stores. Farmers have bene- 
fited most from co-operative sale of dairy 
products and agricultural credits. ‘The 
Pellervo Society promotes co-operation 
among farmers and founded the Market 
Research Institute. 

Co-operative dairies handle the product 
of 50°/, of Finnish cows. ‘The co-operative 
butter export association, with the exports 
from the central associations of dairies in 
the Swedish-speaking districts, account for 
nearly 100°, of the total butter exports 
and 80°,, of the total cheese exports. It 
controls the home market for buvter and 
cheese almost completely and a consider- 
able part of the milk trade. It has founded 
a laboratory for research work on milk and 
dairying. 

‘There are some 600 co-operative credit 
societies with a central bank (O.K.O.) 
which meet the needs of small and middle- 
class farmers and also newly settled 
farmers. 

The typical co-operative store in rural 
districts is a combined buying and selling 
society and co-operative store. ‘There are 
two wholesale societies, the S.O.K., mostly 
for farmers, and the O.T.K. for the urban 
centres, but also with branches in rural 
districts. 5.O.K. (Central Organisation of 
Finnish Co-operatives) distributes to its 
members’ stores fertilisers, feedstuffs, seeds 
and agricultural machinery. 
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According to a study of the Market 
Research Institute of the Pellervo Society, 
nearly 70°, of all milk, 60°,, of all meat, 
over 50°/, of eggs, wool and grain, and 
nearly 40°, of hides and potatoes on the 
market were handled by farm co-operatives 
in 1948. If milk and dairy products 
handled by O.T.K. societies are added, the 
percentage of co-operatively marketed milk 
and dairy products amounts to 80 to go”, 
of the total amount available for sale. 

The movement has not yet developed 


greatly in relation to timber producis. 
There are, however, co-operative sawmill 
societies, which often include a flour mill 
and electric power station, in some cases 
tied in with a co-operative agricultural 
machinery society. 

There are about 2,500 officially registered 
societies for the co-operative ownership of 
bulls, boars and stallions. 





Photos: Finnish Govt. Representative, London 


To be concluded next month 





Technical Briefs 


Wheat threat 


The greatest threat to wheat in the last 
20 years, according to U.S.D.A. plant 
scientists, is the small grain rust named 
‘Race 15-B.’ So far it has been found in 
many sections of the spring wheat belt. 
Scientists are hard at work developing 
wheat strains that may be resistant to this 
rust. One type which offers promise is 
a Kenya hybrid; one parent of this plant 
comes from Africa. 


Corn borer killer 

EPN-300, a new insecticide, was tested 
during 1950. Reports indicate excellent 
results for the control of the corn borer. 
‘This chemical can be used either as a dust 
or as a spray. 


Sudan grass 


Piper is the name of a new variety of 
Sudan grass which is being released to 


from the U.S.A. 


certified seed producers by the University 
of Wisconsin. It has better disease 
resistance and stays green longer in the 
autumn than common varieties. 


New oat variety 

The U.S.D.A., in co-operation with the 
University of Wisconsin, has released a 
new oat variety called ‘ Branch.’ It is 
resistant to smut and blight, straw is tall 
and medium in strength, and is reported 
to be better adapted to soils of medium to 
good fertility. 


Castor bean harvester 

A new type two-row castor bean har- 
vester is now being built in Oklahoma for 
field trials next autumn; 30 units are to be 
constructed. ‘The machine was developed 
by the Oklahoma Agricultural Experiment 
Station engineers, in co-operation with 
U.S.D.A. 








A consignment of Agrocide—anti-locust insecticide—paid for by the .\nglo- 
Iranian Oil Co., is unloaded by Persians at Abadan airport in the midst of ‘he oil 


crisis. 


This did not prevent the insecticide being used against the | custs 
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Aerial Spraying Near Salisbury Plain 


Pest Controls American Helicopter at Work 


Contract spraying of crops by the 
American - produced ‘ Hiller 360’ heli- 
copter is now being carried out in England 
by Pest Control Ltd. 

Three Hillers are owned by the firm 
and they are now at the beginning of a 
campaign in which they will spray corn, 
grassland, peas, hops, mustard seed, sugar 
beet seed, potatoes, celery and other crops. 
The first aerial spraying campaign started 
in the Salisbury area, where those inter- 
ested had an opportunity of seeing the 
machine at work, spraying an 8o-acre field 
of late barley against charlock, with the 
MCPA chemical weedkiller, phenoxylene. 

The machine was fitted with two tanks, 
each capable of holding 30 gal.; normally 
only 45 gal. are carried. ‘The rate of 
spraying is } gal. of chemical per acre, 
diluted so that there is a total spraying rate 
of 3 gal. per acre. ‘Thus the machine is 
able to spray 15 acres per load. ‘The spray 
tanks had to be refilled every 10 to 15 min., 
the job taking between 1 and 13 min. 
Incidentally, the rotors did not have to be 
stopped for this operation. 

The helicopter flew along parallel 
swathes at zero height, the 34-ft. spray 


Above left: The Hiller 360 helicopter 
spraying barley at a height of about 
2 ft. Second: Refilling the spray tanks 
takes about a minute and a half. 
Third: One half of the Hiller’s spray 
boom, as seen by the pilot when 


spraying 





| With wheels almost touching the ground the helicopter sweeps over the barley 
at 35-40 m.p.h. 


bar covering a swathe of 60 ft. at each run. 
Three markers indicated the edge of each 
successive swathe to the pilot, Mr. Alan 
Green, who controlled the spray as well as 
the flight of the helicopter. 

On the day of the demonstration the 
weather was almost perfect, although there 
was a slight breeze and a certain amount of 
spray drift, possibly 30 ft. to leeward of 
each swathe. ‘The large rotor, however, 
effects a downward thrust on the spray, 
forcing it on to and through the crop. 


On the whole this demonstration of an 
ordinary contract job (it was on the farm 
of Mr. J. V. Rank) was most effective and 
the charge was comparable to that when 
the job is carried out by land machines. 
Altogether 140 acres were being sprayed 
on this farm at a contract price of 45s. per 
acre. 

The three helicopters owned by the firm 
were purchased in America last October 
and transported by air and sea from 
California straight to the Sudan where, 
together with a large fleet of ground 
machines, they sprayed 170,000 acres of 
cotton in two months. ‘They then went 
south to the Magut cotton area in northern 
Natal where they took part in another 
campaign, this time against cotton 
bollworm. 

The Hiller has a 178-h.p. Franklin 
engine with a speed in forward flight of 
go m.p.h. It can reach an altitude of 
g,0oo ft. and has an endurance of 1? hours. 
Normally when spraying, refuelling takes 
place about once every 50 minutes. It 
flew at a speed of around 35 m.p.h. when 
spraying the barley. 

The accompanying photographs, taken 
by our staff photographer, show some 
aspects of this promising method of 
spraying. 





WORLD CROPS 
OUR NEXT ISSUE will include | 
articles on farming problems in | 
Brazil, soil research in South 
Australia and Finnish Agriculture | 
(Part II) A special article on prob- | 
lems of low-volume spraying has 
heen prepared; also in the crop pro- | 
tection ficld are articles on toxa- | 
phene and the use of herbicides. | 
There will, of course, be other articles 


and the regular features and reports. 
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RECENT NEWS AND DEVELOPMENTS 


Some advances in DDT Formulations 


HE usual types of DD'T preparations 

have several disabilities. |Wettable 
powder and suspension type formulations 
tend to separate out when mixed with 
water in the spray tank and unless care is 
taken during the manufacture of wettable 
powders large amounts of insecticide may 
sediment to the bottom of the spray tank. 
Frequently, too, the surfaces of fruit and 
leaves as well as walls are rendered un- 
sightly by the white deposit left by the 
wettable powder. 

Creamed ‘ in-oil ’ emulsions, or miscible 
preparations in which DD'T is dissolved in 
an organic solvent such as xylene with an 
emulsifier, obviate sedimentation and pow- 
der blemish troubles, but present in their 
turn further difficulties. ‘ In-oil’ creams 
as concentrates may on long standing 
separate into layers of DD'T +-oil and water 
-++-emulsifier, and often, especially in cold 
weather, give difficulty in recreaming and 
poor performance. Emulsions contain a 
good deal of oil and, as many growers 
have experienced, this sometimes damages 
foliage. Miscible preparations on the other 
hand are generally more expensive to 
manufacture than there is 
always a fire hazard during storage and, 
by no means least important, there is 
sometimes a chance of blemishing valuable 
fruit owing to the action of the solvent 
itself. Recently it has been found that 
deposits from diluted miscibles are some- 
times absorbed by wall or plant surfaces 
and part of the DDT which ought to be 
on the surface, is confined beneath it, and 
so is made useless. 


emulsions, 


Paste formulations 

Paste formulations of DD'I’ overcome 
these difficulties. A paste concentrate 
contains DD'T as very small crystals or 
minute granules suspended in water. 
There is also present colloidal material 
which helps the DD'T to remain in sus- 
pension and a small zmount of surface 
active agent which ensures good wetting. 
The physical nature of the DDT keeps the 
poison on the sprayed surface and because 
the particles are so small (1/20 microns 
long) there is little trouble from sedimenta- 
tion and no risk of substantial powder 
blemishing. Surfaces are more evenly 
covered and it has been claimed tha 
deposits of crystalline DDT have an 
enhanced effect against insects. Moreover, 
various DDT pastes contain no_ inert 
matter, oils or other solvents, packages 
become less bulky, they can be stored 
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without fire risk, manufactured cheaply, 
and cannot damage foliage through sol- 
vent action. 

Some recent patents 

These advantages of paste formulations 
are cited in recent patents from America. 
U.S. Patent 2519088 (du Pont) describes 
the preparation and characteristics of 
pastes containing 50-73°,, of DDT; the 
products are said to be easily dispersed on 
diluting with water and they do not cake 
or sediment during storage. Micronised 
DDT, ground to 1-10 microns average 
particle size, is incorporated with water. 
Protective colloids equal to 0.2-10.0°,, of 
the water content are also included as well 
as surface active agents amounting to 
0.1-10.0°%, of the DDT present. ‘The pro- 
tectants may be methyl cellulose, dextrine, 
sodium alginate, etc., while the wetters 
are the alkali salts of sulphonated hydro- 
carbons. , Polyvinyl alcohol also noted has 
protective as well as surface activity. 

Du Pont have also patented a method 
referred to in U.S.P. 2518191, for the 
preparation of many kinds of formulations. 
In making it, molten DDT is poured into 
boiling water and the whole kept stirred 
and allowed to cool to 55°C. By careful 
cooling, particularly in the range of 
85°-70 C., by adjusting the initial con- 
centration of DDT and the inclusion of 
emulsifiers and colloids in the hot mixture, 
firm pellets of predetermined size between 
0.075 and 3.0 mm. diam. can be pro- 


duced. Easily powdered granules con- 
sisting of DDT and an inert base, e.g. China 
clay, are formed if the pulverised base is 
added to a simple mixture of fused D|)T 
and boiling water. 

An ‘oil-bound’ paste of DDT is 
described in U.S.P. 2521318 by the 
Michigan Chemical Corporation. 

In making it a solution consisting of 
approximately 60°,, DDT, 30%, poly- 
methylated naphthalenes and 10°, emul- 
sifier is warmed and poured into about 
half its own volume of boiling water. 
Immediately some DDT crystallises out 
but is prevented from settling by constant 
stirring; the hot mixture is run through a 
colloid mill and rapidly cooled. ‘lhe 
product has the consistency of thick dairy 
cream. ‘The solvents used—methylated 
naphthalenes—-are tending to displace the 
commoner solvents and mineral oils. Not 
only is DDT very soluble in methylated 
naphthalenes but they have themselves 
some insecticidal action. 

One drawback to the use of kerosine 
and mineral oils as solvents for DDT is 
the low solubility of the insecticide. 
U.S.P. 2534277 and 2534278 claim that 
phthalic acid derivatives, e.g. dimethyl 
phthalate, will delay crystallisation if added 
to the oil solution in the presence of oil- 
soluble metallic sulphonates of petroleum 
hydrocarbons. ‘The examples quoted in 
U.S.P. 2543723 demonstrate the advan- 
tage of using sorbitan derivatives of fatty 
acids to protect DDT solutions in oil. 
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The German Agricultural Show was held at Hamburg this year and a report 
appeared in WORLD CROPS last month. Above is a view of the main show- 
ring and surrounding stands. 


World Crops. Augus. 19! 














il- 
ut 
Ef. 
ut 
nt 
ia 
he 


- 





WORLD 


Rice crop slightly larger than 
last year. World rice production in 
1950-51 (August-July) is estimated at 
342,000,000,000 Ib. of rough rice, com- 
pared with 339,000,000,000 Ib. a year ago, 
in the third estimate of the U.S. Depart- 
ment of Agriculture’s Office of Foreign 
Agricultural Relations. World acreage was 
the largest on record, but a decline in the 
average yields per harvested acre in some 
countries reduced the crop below early 
season expectations. 

Asia’s harvest, representing g2°/, of the 
total, is estimated at 316,000,000,000 Ib. of 
rough rice, compared with 313,000,000,000 
lb. in 1949-50. Production increases 
occurred in Burma, China, Taiwan, Japan, 
Indonesia and Pakistan. Smaller crops 
were harvested in India, Korea, Malaya 
and the Philippines. 

The acreage planted to rice in India, 
including the reporting and non-reporting 
areas, is believed to have been slightly 
larger than last year’s record. Such factors 
as the Assam earthquake, drought and 
floods, however, caused a marked decline 
in the average yield per acre in that coun- 
try. Pakistan also increased rice acreage, 
and production is believed to be about 4°, 
larger than last year. The acreages of 
Japan and Taiwan increased slightly and 
favourable weather again permitted a cor- 
responding gain in production. The com- 
bined harvest of Taiwan’s two crops in 
1950-51 is expected to set another record. 

The total production of rice in the three 
exporting countries, Thailand, Burma and 
Indo-China, is believed to exceed that of 
the good harvest a year earlier. 

Indonesia’s acreage increased and the 
crops now being harvested are in good 
condition. Although unfavourable weather 
in Malaya prevented the current harvest 
from reaching the high yields per acre of 
a year earlier, a near-record crop was 
produced. ‘The Philippine and Ceylon 
harvests were not so large as in 1949-50, 
due to unfavourable weather. 

Europe harvested a record rice crop 
from a record acreage for the fifth succes- 
sive season. That continent’s production 
of 2,900,000,000 Ib. showed a gain of 15°, 
from the preceding year and 22°/, from the 
pre-war (1935-39) average output. Crop 
increases occurred in all countries of pro- 
duction outside the Balkans. In France 
and Greece, where the industry has ex- 
panded since the war, the combined pro- 
duction increased from 11,000,000 Ib. of 
rough rice during the pre-war (1935-39) 
average to 172,000,000 lb. in 1950. 
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WORLD CROP REPORTS 


The official estimates of acreage and 
production in Egypt are about the same 
as a year earlier. The acreage planted was 
above average and water supplies were 
sufficient to permit high yields per acre to 
be harvested for the third successive 
season. The acreage in Australia again 
increased and another record crop was 
produced. 

The 1950-51 rice harvest of the Western 
Hemisphere declined slightly from the pre- 
ceding year. A drop in North America’s 
production is attributed to smaller acreage 
in the United States. Record acreages were 
planted in Mexico and Cuba and new 
record crops were harvested. Production 
increased also in Panama, the Dominican 
Republic and Haiti, but declined in 
Honduras and Guatemala. 

The rice production of South America 
also is smaller than in 1949-50. Acreage 
declines in Brazil and Chile reduced the 
total acreage, although these decreases 
were offset by gains in all of the other 
countries. This is true especially in Peru, 
Ecuador and Argentina. In general, good 
yields per acre were harvested. Brazil’s 
acreage reduction is estimated at about 6%, 
less than last year. Crop conditions were 
favourable again, however, particularly in 
the State of Rio Grande do Sul, and above- 
average yields per acre are expected to be 
nearly as high as in 1949-50. Production, 
therefore, is forecast also at about 6°,, less 
than last year. 

Production increases in Argentina, Para- 
guay, Uruguay and Venezuela were due to 
larger planted acreages and the harvesting 
of relatively high yields per acre. ‘The 
1951 output of Ecuador and Peru was 
considerably larger than that of a year 
earlier primarily because of the availability 
of sufficient water supplies, compared with 
the prevalence of drought in the preceding 
year. 


ARGENTINA 


Grain reviews. According to a report 
from Buenos Aires, the seeding of wheat 
and linseed was practically complete in 
the northern provinces of Argentina by 
May and was still going on in the Buenos 
Aires Province. 

The acreage sown is expected to be far 
below last season’s, owing to farmers’ 
reluctance to increase their acreage without 
knowing the Government’s buying prices. 

Estimates of the sunflower harvest were 
lowered slightly to a figure of around 
950,000 metric tons. 


CANADA 


Crop estimates for 1951. ‘The follow- 
ing table, supplied by the Canadian 
Department of Agriculture, shows the 
estimated crop acreages for the whole 
Dominion, compared with 1950: 


INTENDED ACREAGES OF PRINCIPAL CROPS AND 
SUMMER FaLLow IN CANADA, 1951 


























Intentions 
Area, _—_——_—_ 

Crop 1950 % of Area, 

11950 1951 

Acres Acres 
Winter wheat | 928,000 92 854,000 
Spring wheat |26,093,200 96 25,184,400 
All wheat 27,021,200 96 | 26,038,400 
Oats .. |11,575,100 | 104) 12,038,000 
Barley 6,624,800 | 116 7,674,600 
Autumn rye 830,000 98 815,000 
Spring rye .. 337,900 126 427,100 
All rye 1,167,900 | 106 1,242,100 
Linseed 547,000 | 191 1,045,500 
Potatoes 505,200 | go 454,700 

Summer 
fallow  .. |20,998,000 97 | 20,275,000 
AUSTRALIA 

N.S.W. maize decline. Our Aus- 


tralian correspondent reports that the New 
South Wales maize harvest this season will 
be the smallest for go years, expected yield 
being 1,589,000 bushels from 38,900 acres, 
against last season’s 2,408,000 bushels from 
73,000 acres. Main cause of the shrinkage 
is the abnormally wet winter and spring 
and heavy coastal rains in January. (Pre- 
vious lowest acreage for grain was 32,000 
acres in 1856.) It is noted, however, that 
the hybrid strains of maize are averaging 
more than 100 bushels to the acre. 

Record rice yield expected in Mur- 
rumbidgee. About 500 rice growers of 
the Murrumbidgee area are having a 
bumper year. ‘The present crop, harvest- 
ing of which is nearly finished as we go to 
press, is expected to return more than 
£1,600,000, and authorities estimate that 
the average yield will be about 135 bushels 
to the acre- an Australian record. From 
the total crop 25,000 tons will be reserved 
for Australian consumption. 


Oil from wine industry by-products. 
Australia’s wine industry will in future 
make a contribution to the economic wel- 
fare of the Commonwealth by the produc- 
tion of oil from grape seed. About 2,500 
tons of grape pips are now to be used 
annually by a South Australian firm for 
the production of some 50,000 gal. of oil, 
mainly for use in the salad oil, paint and 
cosmetics fields. 

Banana crop saved. ‘Ihe banana 
industry of Western Australia was in grave 
doubts regarding the current season until, 
recently, the Gascoyne River ran for the 
first time for many months, and flooded 
areas now promise a good future crop. 
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Optimistic Queensland sorghum 
estimate. Queensland’s grain sorghum 
crop, exclusive of the Queensland-British 
Food Corporation’s Peak Downs project, 
should be the biggest since 1947’s record 
3,335,322 bushels. The 100,000 acres 
planted now should yield 2,500,000 bushels, 
according to the Queensland Agriculture 
Department. At Peak Downs, 66,000 
acres have been planted and are now being 
harvested. Last season this area produced 
1,250,000 bushels. 


PAKISTAN 


Less rice forecast. ‘The final forecast 
of the area under rice in Pakistan for the 
year 1950-51 is 22,329,000 acres, against 
27,781,000 acres in the previous year. 
Except in the winter and summer rice 
crops of East Bengal there has been a 
general increase in the acreage of this crop 
throughout Pakistan, which is attributed to 
favourable weather conditions, according to 
the Pakistan Ministry of Agriculture. The 
final forecast of the yield of this crop for 
the current year is 8,137,000 tons of cleaned 
rice, aS against 8,142,000 tons in the 
previous year. 

The above figures are subject to revision 
in the light of information awaited from 
Sind and also from East Bengal for the 
summer crop. 


ITALY 


Oilseed production unchanged. 
Italian production of oilseed in 1950 is 
estimated at 50,340 short tons, or about the 
same as in 1949, despite a g°(, decrease in 
planting. ‘This reduction occurred mainly 
with sunflower seed, soya beans and castor 
beans; cotton acreage, however, increased 
substantially. ‘Total acreage planted to 
oilseed is estimated at 51,270 acres, com- 
pared with 63,340 acres for the previous 
year. 

Vegetable oil production (excluding olive 
oil) totalled 48,500 tons in 1950, compared 
with around 57,300 tons in 1949. ‘The 
table below shows Italian oilseed pro- 
duction before and after the war: 


ITALIAN OILSEED PRODUCTION, 1950, 


UniTED KINGDOM (THOUSAND TONs) 




















Orchard fruit 1948 | 1949 | 1950 

Apples: 
Dessert 119.5 144.2 140.4 
Cooking .. 263.5 370.2 307.7 
Cider 84.6 107.7 109.7 

Pears: 
Dessert and cooking 31.6 39-5 22.5 
Perry 2.2 5.0 2.0 
Cherries 24.0 25.1 15.3 
Plums i a ae - oy 155.8 115.6 64.9 
Mixed and other kinds of orchard fruit 0.5 0.7 0.8 
Total orchard fruit 681.7 808.0 663.3 

Soft fruit 

Strawberries a ie 28.7 42.9 32.6 
Raspberries 10.3 2.7 15.4 
Blackcurrants 14.1 14.4 16.9 
Gooseberries ' 12.9 13.5 8.4 
Red and white currants 2.9 3.5 2.1 
Blackberries and loganberries 2.0 1.8 1.9 
Mixed and other kinds of soft fruit 0.6 0.7 0.7 
Total soft fruit 71.5 89.5 | 78.0 
Grant TOoTaL 753-2 897.5 741.3 











UNITED KINGDOM 


Fruit production, 1948, 1949 and 1950. 
Figures for the estimated production of 
fruit harvested on agricultural holdings 
in the United Kingdom, published recently 
by the Ministry of Agriculture, show that 
1949 was the peak year of the three years 
1948-50 in respect of both orchard and 
soft fruit; 1950 figures show a considerable 
decline on the previous year and were even 
less than 1948. Figures for the various 
orchard and soft fruits are given in detail 
above. ‘These production estimates relate 
to the quantities actually gathered for 
human consumption. 


FRANCE 

Grain estimates for 1951. According 
to statistics issued by the French Ministry 
of Agriculture the area under wheat in 
France has declined this year by 2%,. 
Winter wheat totals 4,098,000 hectares, 
compared with 4,148,000 last year. Spring 
wheat totals 112,000 hectares, against 
130,000 last year. 

The crop is expected to be smaller than 
last year, mainly as a result of this year’s 
excess rainfall. ‘The barley area has also 


WITH COMPARISONS (SHORT TONS) 








Average 
Oilseed 1935-39 
Rapeseed 2,180 
Groundnuts 1,640F 
Sunflower seed 25t 
Sesame seed 440T 
Soya beans 16+ 
Castor beans 3,600f 
Linseed 5,670 
Hempseed 3,470 
Cottonseed] 9,370 
TOTAL 26,411 











1948 1949 1950* 
25,580 12,400 12,460 
7,170 6,890 8,100 
8,060 7,480 4,090 
480 535 540 
3,200 1,560 875 
3,220 2,430 875 
13,190 12,640 12,950 
2,710 3,460 3,160 
4,440 3,210 7,290 
66,050 50,605 50,340 





* Preliminary. 
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t+ Average of less than five years. 


} Commercial production. 


declined from 929,000 hectares last year 
to 8go,000 hectares this year. At the time 
of the Ministry report, however, sowing 
was not completed and this year’s acreage 
will possibly exceed last year’s figure. 

Rye was up at 488,000 hectares, com- 
pared with 508,000 hectares last year; 
however, conditions are better for rye this 
year, says the Ministry. 

This year 2,103,000 hectares of oats are 
estimated, showing a slight decrease on 
last year’s figure of 2,324,000. 


MALAYA 


Canned pineapple exports. Accord- 
ing to a report by the Intelligence Branch 
of the Commonwealth Economic Com- 
mittee, exports of canned pineapple from 
Malaya in March amounted to about 
38,000 cases, of which 30,000 were 
consigned to the U.K. 

These quantities include pineapple 
‘crush’ preserved with or without sugar. 
The purchases of the Ministry of Food are 
confined to pineapple slices and cubes pre- 
served in syrup but, in addition, substantial 
quantities of ‘ crush’ are being shipped to 
the United Kingdom under Open General 
Licence; these at present are confined to 
‘crush’ packed without sugar. 

Exports of canned pineapple from 
Malaya increased more than fourfold in 
the three years 1948-50 from 145,581 10 
684,600 cases. ‘The number of cases 
during the first three months of this yeaf 
totalled 164,453. Of last year's total 
exports (684,600 cases), 252,047 \ent 10 
the U.K., 181,067 to Europe, 101 547 1 
New Zealand, 39,760 to Australia, 44,007 
to Canada and the remainder to a : umber 
of other countries. 
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